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THE LA GUAIRA AND CARACAS RAILWAY. 


s, the capital of the republic of Venezuela, 
is planted in a verdant valley nearly 3,000 feet above 
the sea level. Here, high above the miasma of the 
goast, it enjoys a most delightful climate, in which 
the mean temperature only ranges from 60 degrees to 
72 degrees, with an occasional extreme fluctuation of 
ghort duration, which 
gerves to remind the in- 
habitants of the advan- 
s they enjoy over their 
neighbors at La Guaira, 
who, less than six miles dis- 
tant, lie sweltering in the 
torrid air of the Caribbean 
Sea, hemmed in between 
the mountains and the 
strand. But happily situ- 
ated as is Caracas, its site 
was not chosen merely for 
hygienic reasons; it lies at 
the outlet of a large coffee- 
ywing district, and forms 
fre point through which 
the import and export 
trade of the country ar- 
fives and departs. 
This trade is necessarily 
large, as the products of 
the region are very little 
besides coffee, which is ex- 
changed for all kinds of 
manufactured goods. But 
although a mountain sta- 
tion makes a delightful 
tesidence in the tropics, it 
has its disadvantages from 
a commercial point of 
view. ‘To have to raise by 
mules the entire imports of 
a country, which is itself 
destitute of manufactures, 
3,000 feet is a grave disad- 
vantage, and must increase 
rice very considerably 
tothe consumer, while in 
gome cases it will prove ab- 


y 


CARAC 


VIEW AT BOQUERON. 


W YORK, NOVEMBER 2 


N 1, 1885. 


solutely prohibitive. Yet Caracas has thriven, al- 
though its only means of communication with the sea 
was a cart track twenty miles long, and of an average 
grade of 1 in 27. Along this road it sent its annual har- 
vest of coffee and cocoa, and in return it received from 
England and the United States goods equivalent in 
value, and several times as heavy, which occupied two 
days in transit from the port to the city. 
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| festly impossible that a rich capital, boasting a cathe- 


dral,eight churches, and two presidential palaces, should 
be content to remain in such a state of isolation; and 
after the feasibility of mountain railroads had been 
demonstrated, the idea of a line was constantly before 
the public mind. The grave difficulties of the project, 
and the ‘*‘ eternal want of pence” which characterizes 
all South American republica, kept the matter from 
taking a tangible shape for 
many years. At last, in 
1872, a contract was nego- 
tiated between the Gov- 
ernment of Venezuela and 
Mr. R. F. Fairlie for a sur- 
vey of the road. It was 
intended that if the project 
were shown to be practica- 
ble, the undertaking should 
be commenced in earnest. 
Mr. Fairlie selected the en- 
gineers, and sent them over 
in the pay of the Govern- 
ment, and under the super- 
intendence of Mr. F. B. 
Geneste. During the years 
1872-73, maps and sections 
were prepared, and on 
their completion a contract 
for the work was entered 
into by certain parties in 
England. The contract 
was, however, disapproved 
by the Government, and 
canceled. A new contract 
was made with a French 
company, and the grading 
was commenced at La 
Guaira, substantially fol- 
lowing the line surveyed 
by Mr. Geneste. This work 
was begun in 1875, and con- 
tinued during the subse- 
quent year. Considerable 
quantities of material were 
brought, and about 2% 
niles of the line were grad- 
ed, and some three miles 
more partly graded. All 
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the work was done at the expense of the Government, 
it being arranged that a sum of £160,000 should be | 
found by them in the first instance, and that afterward | 
the company should provide the necessary funds to 
complete the enterprise. But as the matter progressed 
the Government became dissatisfied with the contract 
ors, and acting upon a clause in the agreement, it 
took possession of the plant and works, and suspended 
the undertaking, or at least only carried it on in a de 
sultory fashion, which amounted to nothing. 

In 1880 a fresh arrangement was made. A conces- 
sion was granted to Mr. Pile, and active work was re 
sumed, and continued from the proceeds of subscrip 
tions made by the Government of Venezuala, by the} 
governments of various municipalities, and by pri 
vate persons in the neighborhood. At the same time 
Mr. Pile came to London, and put himself in com 
munication with certain capitalists, with the view of 
raising the remaining funds. The scheme as it then 
stood, was referred to Mr. James Livesey, of 2 Vie 
toria Mansions, Westminster, who found that it was 
not sufficiently complete to enable a reliable opinion | 
to be formed. An engineer was therefore sent out to 
resurvey the upper part of the line, and to gather 
statistics as to the possible traffic. On his return, 
Mr. Livesey found reason to introduce many modifica 
tions in the scheme, as to the weight of the rails, 
size and pitch of the sleepers, width of the banks, 
ete., and when these had been acceded to by the pro 
motors, he undertook the responsibility of the work. 
On January 1, 1882. Messrs. James Perry & Co. took 
charge of the further prosecution of the enterprise, 
and it was then rapidly pushed to a successful issue, 
the first train going through on June 1, 1883. 

A glance at the annexed map will show the tortu 
ous nature of the route and the long circuit made by 
the line. At tho first sight the thought arises that 
many of these deviations might have been avoided | 
by means of a few bridges across the ravines and tun- 
nels through the spurs of the hills. But it must be 
remembered that the line had to rise to a level of| 
3,135 feet, and that therefore short cuts were a posi- | 
tive disadvantage. As it is, there is a steady gra 
dient of 1 in 27 all the way from the seashore to the 
summit, except for a distance of about two miles, 
and it was manifestly undesirable to increase this, 
even by shortening the distance. An immense saving 
was effected by following the contour of the hills, for 
it avoided the use of all long span bridges or high | 
trestlework, and enabled the line to be wound back 
ward and forward along the sides of the valleys by 
cutting away the slopes and thus providing a shelf 
for its reception. We publish in this number four 
views which give a fair idea of the general char 
acter of the railway, although there are many parts 
which greatly surpass in wildness those which we 
show. In places the line runs on a terrace cut in the 
face of an almost perpendicular precipice, which rises 
1,200 feet above the train, and falls 1,800 feet below 
it, the descent being so abrupt that a biscuit may 
be flung from a carriage window: to the bottom 
without a single obstacle to break its fall. Unfor- | 
tunately in such situations there is no suitable posi- 
tion for a photographer to plant his camera, and con- 
sequently we are not able to represent them. One of 
our first page views shows a spot sufficiently unpro- 
tected to try the nerves of most railway passengers, 
while the other is a good illustration of the sinuous 
character of the line. Curves down to 140 feet radius 
occur all along, and often the occupants of the car- 
riages can see the engine apparently advancing 
toward them The lower view on this page shows 
one of the principal viaducts, and also illustrates the 
way the line winds round the head of the valley, 
and then passes along the opposite side, always as- 
cending as it goes. Below the railway is seen the 
cart road, also delineated on the map, by which the 
traffic was formerly conducted. ‘The remaining view 
is a small station on the seAshore at the foot of the in- 
cline. 

The line is laid with flat-footed rails of 50 pounds to 
the yard, spiked to lignum vite sleepers. It is of a 
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gauge of 3 feet, a dimension which was fixed before the 


scheme came into Mr. Livesey’s hands, and is 23 miles 
in length, the summit occurring at the 21st mile, and 
being 3,135 feet above the sea level, and 143 feet above 
Caracas. There are six tunnels in all, but they are 
short, and the only noteworthy feature about them is 
that they are lined with cement blocks made on the 
spot. Im consequence of the numerous earthquakes 








The success of this line, which has reduced a transit of 
two days to two hours, has encouraged the extension of 
railway facilities to the inland region, and already the 
track is being laid beyond Caracas, the scheme being 
that it shall proceed first some 25 miles south, ang 
then 70 miles westward, parallel to the coast line, ang 
finally descend 1,400 feet to the sea, in a course of about 
20 miles. This line would serve eleven towns and yij. 
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MAP OF THE LA GUAIRA 


which oceur in this region, and which have more than 
once laid Caracas in ruins, the rocks are greatly broken, 
and consequently they cannot be relied upon to form 
the roof of the tunnels. The disturbed condition of the 
stone greatly facilitated the making of the line, as it 
rendered the ground easy of removal, but it caused the 
tunneling to be a matter of difficulty. 

It is pleasant to be able to add that the line is already 
in a paying condition. In the directors’ report, dated 
May 6, 1885, it was stated that the gross revenue for 
1884 was £84,248, of which £52,265 were absorbed in 
working expenses, leaving a balance of £31,983. Out of 
this there was paid 7 per cent. on the debentures and 5 
er cent. on the shares, a very respectable dividend. 
Che ordinary share capital is £320,000, of which one- 
half was raised in Venezuela, and the debenture in- 
debtedness is £270,000, the total capital being thus 
£590,000, or about £25,000 a mile. 

The rolling stock consists of eight engines, thirteen 
carriages, three brake vans, and fifty-seven wagons. 
In a recent issue we published engravings of one of the 
engines, and shall shortly give more details, at the same 
time referring more at length to the rolling stock. The 
total up-traffic was 6,704 tons in the second half of 1883, 
and 36,148 tons in 1884, while the down-traffic was 870 
tons and 11,687 tons in the same times respectively, 
more than 9,000 tons of the last item being coffee. In 
1885 the gross traffic of the thirty-five weeks ending 
September 2 amounted to 69,339 tons, an increase cf 
10,643 tons over the same pertod of 1884. 
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AND CARACAS RAILWAY. 


| lages, containing 90,000 inhabitants, and would traverse 
a long agricultural district.—Engineering. 


TRIAL TRIP OF THE IMPERIEUSE. 


THE new armor clad barbette ship Imperieuse made 
a highly successful full power trial of her main engines 
at Portsmouth on October 14, when, as will be seen 
from the appended data of the four hours’ run, one of 
the best results yet obtained from the application of 
forced draughts was secured, notwithstanding the 
breakdown of one of the fans during the early part of 
the trial. 

The ship was towed out of harbor on the previous 
day, in order that her boilersmight be filled with 
clear salt water, so as to form a thin incrustation on the 
interior surfaces, and thus remove all danger of prim- 
ing. aed 
The engines and machinery of the Imperieuse have 

been manufactured and fitted on board by Messrs. 
Maudslay, Sons & Field. They consist of two sets of 
three cylinder compound engines, which are contract- 
ed to work up to 8,000 indicated horse power collective- 
ly. In general design they are very similar to those 
fitted on board the Colossus by the same makers, and 
which have given very satisfactory results. One great 
alteration has, however, been made in their econstrue- 
tion by substituting cast steel for cast iron in the main 
foundation and crank bearing frames and in the stan- 
dards for supporting the cylinders, whereby a great 
saving in weight has been effected. These are believed 
| to be the first engines of such large dimensions in which 
| cast steel has been so extensively used. Cast steel has 
also been used for the pistons, which are made of one 
thickness of metal, dished in form. The crank and 
propeller shafts are made hollow, of Whitworth’s com- 
| pressed steel, while at thesame time the piston rods, 
| cross-heads, and connecting rods, together with other 
| moving parts, are also manufactured of steel. Each 
set of engines bas one high pressure cylinder, 55 inches 
| in diameter, and two low pressure cylinders, 77 inches 
| in diameter, with a stroke of 4 feet. The crank shafts 
| are made in three pieces, which are interchangeable 
| the cranks being At meme at an angle of 120° with each 
}other. The surface condensers, of which there is one 
| to each set of engines, together with the air pumps and 
| their hot wells, are made of gun metal, and the con- 
densers are so constructed as to be worked as common 
jet condensers if required. Each condenser contains 
5,434 brass tubes, 34 inch exterior diameter, with a cool- 
ing surface of 8,000 square feet. The cold water is cir- 
culated through the condensers by centrifugal pumps. 
of which there is one to each condenser, driven by i0- 
dependent engines. The diameter of the fans of the 
centrifugal pumps is 3 feet 9 inches, while the engines 
have cylinders 1634 inches diameter, with a stroke of 
15 inches. These pumps are also arranged to discharzeé 
water out of the ship in case of accident, and are capa- 
ble of pumping overboard 1,000 tons of water per hour, 
and provision has been made fora direct suction of this 
water instead of its having to pass through the con- 
denser. P 

Each set of engines has two air pumps, 30 inches 2 
diameter, which are worked by wrought iron beans by 
means of links from the cylinder cross-heads, and there 
are two feed and two bilge pumps to each pair of el- 
gines, also worked by these beams. The screw pro 

llers are 18 feet diameter, witha mean pitch of 2 

eet. They are four bladed, the blades being made 
separate, and capable of adjustment from 20 feet to 4 
feet pitch. , 

The boilers are twelve in number, and are placed IM 
four different water tight compartments. two of the 
compartinents being forward and two after the engine 
rooms. In each of the forward compartments there 
are two oval boilers, with return tubes over the furnaces; 
while in each of the after compartments there are four 
cylindrical boilers, with the tubes placed beyond the 
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furnaces, these boilers being raised in the vessel so as | 
to allow the serew alleys and the two lines of shafting | 
to pass under them. The total firegrate surface in all 
the boilers is 676 square feet, and the total heating sur- 
face is 22,800 square feet. The whole of the boilers are 
arranged for working with forced draught when the 
engines are working up to their full power. For this} 
purpose there are eight fans driven by small indepen- 
dent engines, the four fans for the forward boilers 
being 4 feet 6 inches, and the four for the after boilers 5 
feet in diameter. All the openings into the boiler 
rooms are fitted with air-tight doors, and the doorways 
are provided with air-locks of considerable size, so that 
two men at least can pass through them at the same 
time. The air forall the foreed draught fans is sup- 
plied through large cylindrical trunks, surmounted by 
cowls placed as high up as possible, but provision has 
been made so that the four forward fans can exhaust 
the hot air from the engine-room and deliver it into 
the forward boiler rooms for supplying the furnaces. 
The safety valves are of the latest approved type, and 
loaded to a pressure of 90 lb. per square inch. 

The stop valves on the boilers are placed horizontally 
and are self-acting. In addition to the auxiliary en- 
gines already mentioned, there are four fan engines, 
having fans 4 feet 6 inches in diameter, for ventilating 
the magazines and other parts of the ship below the! 
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steam traps, which have been found to admirably an- 
swer the purpose of keeping the pipes clear of water. 
Means Rave been provided for allowing the steam 
from the boilers to pass direct into the main surface 
condensers when the ship is suddenly stopped at sea, 
or when entering harbor at reduced speed, so as to 
prevent the rush and noise of steam passing through 
either of the waste steam pipes ou deck. As far as the 
engineers’ department is concerned, the Imperieuse 
may be cousiased the most complicated yet made, any 
written deseription being wholly inadequate to give 
the general reader a fair idea of the complexity of the 


numerous and varied arrangements, and how very | 


easy it would be for any one to completely lose himself 
among the intricate passages below. 

The trial was made upon a perfectly smooth sea, and 
without any wind worth speaking of. Notwithstand- 
ing these favorable circumstances, however, the vessel, 
when the engines were exerting their utmost power, 
threw up a massive but undefined wave, which reached 
up to the bottom of the bowsprit and the base of the 
machine-gun shields, and occasionally broke on board. 
The draught forward was 24 feet 6 inches, and aft 25 
feet 6 inches, the ship having been brought down to 
her proper load-line by 700 tons of water being admit- 
ted into her double bottom and forward compartment. 
The trial proceeded uninterruptedly from beginning to 
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| grams are leisurely checked and the calculations more 
carefully worked out than is possible in the hurry 
seurry of a trial trip, the net results will probably be 
even more favorable. After the first half-hour one of 
\the fans in the forward stokehole, which had been 
working at 600 revolutions a minute, gave out. The 
air pressure in consequence suddenly dropped from 1 
inch to 1g inch as measured by the water gauge, and, 
as will be seen from the tabulated returns, the horse 
power developed fell in proportion. At the end of the 
sixth half-hour the defect in the fan was remedied, 
whereupon the power again rose. If, therefore, the 
mean is taken of the results of the first and the two 
last half hours, when the fans werc in perfect action, 
we shall be able to form an accurate idea of what the 
engines are capable when driven to their utmost 
|power. The result thus obtained gives a collective 
power of 10,268 horses. ‘The total consumption of fuel 
per unit of horse power did not exceed 244 lb. During 
| the early part of the trial four runs were made upon 
the measured mile in Stokes Bay, with the following 
results: First run, 15°7 knots; second run, 18°2 knots; 
third run, 164¢ knots; fourth run, 17°3 knots; giving a 
mean of 17°213 knots an hour, which fully justifies the 
high estimate of the ship’s speed. There was bardly 
|any appreciable vibration experienced on board, the 
|sheathing of the steel hull with wood, it is thought, 
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THE NEW BRITISH WAR STEAMER IMPERIEUSE. 


steel deck, two powerful horizontal fire-engines, six | 
double cylinder feed engines of Admiralty pattern, two 
double cylinder bilge engines, two turning engines, and 
six ash hoisting engines, all made by Messrs. Maudslay; | 
steering engines by Messrs. Forrester, of Liverpool, | 
capstan engine by Messrs. Hartfield, air compressing | 
engine by Messrs. Brotherhood, of London, and two | 
pumping engines for the Normandy condensers, made 
at the Portsmouth factory. It isalso proposed to fit 
three engines for working the Siemens dynamo ma 
chine for the electric light, and a small engine for driv 
ing the machinery in the engineers’ workshop. There 
are also fitted four of Friedmann’s patent ejectors for 
clearing the bunkers of water in the event of their 
being flooded. 

The whole of the auxiliary engines exhaust their 
steam into a separate auxiliary condenser placed in the 
port engine-room, the water from the condensed steam 
being conveyed into large drain tanks placed under 
the forward boilers, whence it can be pumpedinto the 
feed tanks. There isa most elaborate series of drain 
pipes, the drains from all the steam and exhaust pipes 
and from the whole of the auxiliary engines through- 
out the vessel being taken into the drain tanks just 
mentioned, and some miles of pipe have been used for 
this purpose alone. 





auxiliary steam pipes where it is possible for water to | Satisfactory, however, as this result is, it must only be tional supply of coal. 


e or accumulate have been provided with automatic 


end, the following being the results of the half-hourly 
observations: 


' 


Boiler Pressure. Revolutions. Indicated Horse -power. 





Lb. . FP 
87 87 8&8 10, 344°7 
8514 87 88 9.8891 
8634 86 87 9,734°4 
874 87 87g 9,748°1 
8546 87 87 9,781°8 
8634 86 861g 9,865°7 
8446 87 88 10,285°6 
89 88 88 10,174°3 


The means of the entire run were as follow: Steam 
in boilers, 86°5 lb.; vacuum, starboard, 27°25 inches, 
| port, 28 inches; revolutions, 86°85 starboard, and 87°67 
port; mean pressure, starboard, 44°48 Ib. high, and 
13°86 Ib. low; port, 44°6 high, and 14°04 low; indicated 
horse-power, 4,945°35 starboard, and 5,082 64 port; col- 
lective horse-power, 9,977°99. In round numbers, 
| therefore, the power developed was equal to 10,000 


|accepted as approximately correct, for when the dia- 


[tending to absorb the commotion produced by the 
propellers. 

On the conelusion of the engine trial, a trial of the 
steering gear was made, the engine for driving which 
is by Forrester. The tiller has a travel of 35 degrees 
each way, and it was found that the time required to 
get the helm hard over was 15 seconds, the estimated 
pull upon the chain being equal to 17 tons. The half- 
cireles to starboard and port were accomplished in 2 
minutes 14 seconds, and the full cireles in 4 minutes 
31 seconds, the mean diameter being 600 yards. The 
steering engine and gear worked admirably, and the 
handiness of the ship gave great satisfaction. The 
ship can also be steered by manual appliances from 
two positions, eight turns of the wheel being necessary 
to get the helm over by hand and four by the engine. 
| Runs at low cruising speed, with the object of deter- 
mining the coal consumption under normal conditions 
at sea, were made on October 16. The Imperieuse, in 
addition to being provided with powerful engines, is 
also a fully-rigged ship, but the expediency of giving 
battle ships of this class sail power has been very in- 
fluentially called in question. The weight of the 
| masts, spars, fixed and running gear, and the necessary 
stores is very great, and it is contended that this might 





All the places in the main and | horses; or, in other words, 2,000 beyond the contract. | be much more advantageously represented by an addi- 


I The masts and their accessories 
}also impede the ship in steaming against the wind, 
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encumber the decks, and would prove a source of dan- 


ger in action from their liability to be shot away. Sail 
power has been abolished in the Inflexible, and, with 
the exception of light-po.e spars, masts have been dis- 
pensed with in the new armored cruisers of the Mersey 
and Severn type. The trials on board the Imperieuse 
on October 16 were intended to settle the question 
whether she was capable of proceeding from one coal- 
ing port to another upon a station under steam alone 
at an ordinary rate of speed and with the fund of fuel 
earried in her bunkers. Two runs were first made at 8 
knots, when the mean revolutions were found to be 35, 
and the horse-power 825. Two runs were afterwards 
made at 9 knots, the revolutions being 43, and the 
horse-power developed 1,343. No observations of con 
sumption were taken during these runs on the mea- 
sured mile; the engines were finally driven for four 
hours at a speed of ten knots, a preliminary test upon 
the mile having been made to determine the number 
of revolutions necessary to give the requisite speed. 
The number having been found to be forty-eight, the 





‘ong trial proceeded, the results at the finish showing | 


che following means: Steam in boilers, 60 lb.; vacuum, 
the extraordinary one of 294 inches; and 1,581 horse 
power. During all the runs the engines were worked 
at the highest grade of expansion, four of the twelve 
boilers being shut off. The coal consumption at 10 
knots was ascertained to be as low as the decimal 92 
lb. per horse, which would enable the luperieuse to 
steam all the distances required. The actual mean 
power indicated during the four hours has been found 
to be 10,184 horses.—London Times. 


IMPROVED CRANK SHAFT 


THE main feature in this shaft, by 
Sheffield, is the ability it possesses of freely conforming 
to any irregular action or movement, such as would be 
eaused by irregularities in its line of bearings, the 
laterial expansion or contraction of the shaft itself 
through heat or the thrust of the screw shaft, or other 
causes that would injuriously affect the working of a 
shaft having solid or built up cranks 

Fig. 1 is a sectional plan of crank; Fig. 2 is a half ele 
vation of crank and half elevation of accommodating 
web; Fig. 3 is a sectional plan of accommodating web; 
Figs. 4 and 5 area section and elevation of adjustable 
ring plate; Figs. 6 and 7 are a plan and elevation of 
convex bush. The crank pin, E, is fitted with one of 
the webs, @; the other web, ), is bored out to form an 
eye to receive a circular bush, g, such bush being made 
convex on its periphery, and through which the outer 
end of the crank pin, e, is passed. The eye into which 
the bush, g, is received is bored out to a suitable depth, 
and of sufficient diameter to admit an adjustable ring 
plate, f, which is made concave on its inner fact to fit 
upon the outer side of the periphery of the convex bush, 
g. A corresponding concave face is formed in the other 
portion of the eye, which, in conjunetion with the ring 
plate, A forms a seating to receive the convex bush, 9g. 
and allows it to adjust itself as required. This bush is 
split, as shown in Fig. 6 and 7, to allow of its being 
compressed upon the crank pin, ¢, by the adjustment of 
the movable ring plate, /, by suitable bolts, 4, when the 
parts become worn or slack. This method of construc- 
tion is applicable to all cranks where power is trans 
mitted through both webs 

From the foregoing description, says the Hngineer. 
it will be clearly understood thatthe crank pin, e, with 
the convex bush, y, is free tu oscillate within its bearing 
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or seating, as well as being capable of a to-and-fro mo- 
tion within the bush,so as to adapt itself to any irregular 
orangular movement of the shaft, whilst such shaft 
from various causes, is revolving out of the true or 
straight line. Also in the event of any lateral movement 
of the serew shaft of a steam vessel through wear or 
non-adjustment of the thrust block,or of the shaft 
itself through expansion or contraction, the crank 
pin by moving to or fro in the convex bush, as the case 
may be, readily permits of such movement without in 
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IMPROVED CRANK SHAFT. 


any way interfering with the rotary motion, or with 
the strength and firmness of the shaft provided with 
such cranks. 
APPARATUS FOR CREOSOTING RAILWAY 
TIES. 

THE new apparatus of Messrs. Chaligny and Guyot- 
Sionnest that we are about to describe, although based 
upon the same principle as those of Breant, Bethell, 
and Dorsett and Blythe, presents in its general arrange- 
ments, as in its details of construction, certain differ- 
ences that are of great practieal interest. 

The principal object of this apparatus is to render a 
transfer of the scene of operations from one place to 
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another very easy. This is an interesting point 
especially for contractors, who have to do creosoting 
on lines of great length, or in different countries, [ft is 
also indispensable for organized companies, who, in 
order to avoid a double carriage of wood, haul the ap. 
paratus itself to the place where the ties are to be used, 

General Arrangement.—As seen in Figs. 1, 2 and 3, g 
tubular boiler, A, is mounted upon atruck. Upon the 
same platform, on each side, are placed two rectangu- 

‘lar, iron-plate reservoirs, B and B’, designed to receive 

the creosote, and to be heated by steam from the 
| boiler by opening the cock, a—the steam flowing, 
| through the pipes a’, into worms, ) and b’, arranged at 
| the bottom of the reservoirs. These worms are freed 
from the condensed steam by the pipes, )*, which con- 
nect them at their extremities (Figs. 2 and 3). 

Two gauges, a’ (Fig. 1) permit the maximum and 
minimum quantity of creosote in the reservoirs to be 
known. 

In the rear, under the platform, in front of the 

| boiler furnace, is situated a small reservoir, C, which 
contains the feed water for the generator. This water 
is introduced by the pipe, ¢, which is closed by a valve 
(Fig. 2). 

The platform of the second truck, which stands upon 
a parallel track to the right, carries a large iron-plate 
cylinder, D, desigried to receive the ties to be injected, 
and which are introduced into it at the ends while the 
air-tight caps, D’, are open. 

The injecting cylinder does not occupy the center of 
the platform, but stands a little to the left so as to give 
| room for a cast iron bed plate, E, upon which is fixed 
the steam cylinder, F, whose piston actuates the air 
pump, G, and injection pump, H. 
| As seen in Fig. 12, this mechanism as a whole is pro- 
tected by an iron-plate cover, 1, which is supported by 
three iron rods, I’. . 

At the side of the track upon which the first-named 
truck stands there is a large cistern, J, designed to re- 
ceive the creosote upon its arrival at the field of opera- 
tions. This, as may be seen in Fig. 1, is partially 
buried in the earth, in order to protect it against the 
cold. 

Such is the apparatus as a whole. 

The Injection Cylinder.—This cylinder, which is seen 
in longitudinal elevation in Fig. 10, in plan in Fig. 11, 
and in tranverse section in Fig. 12, consists of three 
parts, which are of boiler plate, 4% inch thick, and 
strongly riveted together. The two end sections are 
each provided with a thick iron hoop, which is covered 
with a thinner one, d, and projects outwardly so as to 
leave between d and the edge of the cylinder a cavity 
designed to receive a stuffing of lead or horse droppings 
to make the joint of the cap perfectly tight. To this 
effect, the cap is provided with a flange, which enters 
the stuffing under the action of nuts screwed on to the 
bolts, k. These latter are hinged to the cylinder, D. As 
the caps are of considerable weight, and cannot be 
maneuvered by hand, they are each provided with a 
ring, A’, that permits of their being connected by a 
chain to the upper extremity of iron cranes, K, placed 
at each end of the cylinder. These cranes are mounted 
upon a pivot, and revolve freely in the bushes of the 
supports, K’; so that, when once the nuts are unscrew- 
ed, and the bolts, 4, thrown back, it is possible; by re- 
volving the crane as shown in the dotted lines in Fig. 
2, to disengage the cap, which will |then be suspended 

at the side of the mouth of the eylinder. 

For injecting, the cylinder must be entirely filled 
with creosote, and this is why it is surmounted bv a 
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Figs. 1 AND 2.—Elevation and Plan of the Plant 
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(Seale 1-60) Fira. 3.—The Motor. 


Fias. 4-7.—Details of the Motor and Air Pump. 
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dome, D’, which permits the liquid to rise to a certain 
height, « (Pig. 10), regulated by a waste-pipe, /, con- 
nected with the cylinder, L. This latter is provided 
with « safety-valve, 7, and a pipe, L’, through which 
the liquid is forced. 

The dome, D*, is provided with a pressure-gauge, ™, 
a yvacuum-indicator, m’, an air-cock, d’?, and a cock, 
m, for establishing a communication, through the 
jipe, M, with the generator. 

For sucking the air by pump, another pipe, M’, pro- 
yided with a cock, R, enters the cap of the dome. 
Under the cylinder there is an elbow, N, that receives 
a pipe which is divided into two branches, N’ and N’, 
one of which serves for sucking the oil from the reser- 
yoirs, and the other for drawing it off. 

Motor and Air-Pump.—These are shown in detail in 
Fig. 4. Upon the cast iron bed-plate, E, are fixed, to 
the left, the air and injection pumps, and, to the right, 
the steam cylinder, F. The hollow piston-rod, /, 
through the cross-head, f°, guided by the slide, e, con- 
verts the to and fro motion into a continuous circu- 
lar one, Which it communicates, through the connect- 
ing-rods, F’, to the double-crank shaft, e’, which is 
provided with a regulating fly-wheel, V, and an eccen- 
tric that controls the distributing valve, e?, through 
the rod, ¢. The steam from the generator enters the 
distributing box through the pipe, F’, and escapes 
from the cylinder, after exerting its action upon the 
piston, through the pipe, F*, which leads it to the 
smoke-stack in order to quicken the draft. The hollow 
rod of the steam piston is connected by a key with the 
solid rod, g, of the piston of the air-pump, G, which 
latter is provided with two suction-valves, g, that 
operate in the interior of the tubular chest, G’ (that 





lis stationed the track that carries the large cylinder, RECENT IMPROVEMENT IN THE ASPHALT 


D. At the two ends of the track are placed wooden 
inclined planes, © and v', that permit of raising the ties 
to the level of the mouth of the cylinder. 

Upon the track, ov’, is stationed the truck that carries 
the boiler and creosote reservoirs, and at the side is 
| placed the cistern for the reception of creosote as it 
arrives at the works. 

The cars loaded with creosote reach the place by the 
track, v*. ‘The boiler, A, is first heated in order to get 
up steam. When the external temperature is cold, 
the steam is led through the pipe, j, into the worm, J’, 
in order to heat the oil in the cistern. ‘The two reser- 
voirs, B and B’, are likewise heated, both by radiation 
from the boiler and by the steam led by the pipes, a, 
into the worms, 6 and 6’. The reservoirs are supplied 
from the cistern through the effect of the vacuum 
created in them by the air-pump. By the track, ec, 
two gangs of four men shove along cars loaded with 
ties taken from the pile at the place where they are 
stored, and put the piles into the cylinder, D, whose 
ends are open. This cylinder holds just one hundred 
piles, which it takes about thirty minutes to put in 
place. 

The two caps are now placed upon their seat and 
fastened down by means of the bolts and nuts. Then 
the stoker, who has the mechanism and reservoirs in 
charge, starts the engine. The injection-pump being 
thrown into gear by the withdrawal of the key, /, and 
the cock, R, being open, the air-pwimup begins to oper- 
ate and creates a vacuum of 15 or 20 centimeters, shown 
by the indicator, m’. This vacuum is kept up for 
about forty minutes. At this moment the workinan 


PROCESS FOR PHOTO ENGRAVING. 

Says the Photo. News: Prof. J. Husnik has recently 
worked out an improvement which forms a genuine 
advance in the asphalt process as applied to photo- 
zincography. This he describes in the Photcgraphische 
Mittheilungen, from which we abstract the following 
particulars of the process: 

In working the asphalt process, it is desirable to sepa- 
rate from the bitumen the portion which is soluble in 
ether, that portion being insensitive to light. To bring 
this about, it has been customary to powder the 
bitumen, to pass it through a fine sieve, and to pour 
ether over it. 

This process has been only partially successful, a con- 
siderable quantity of the insensitive bitumen remaining 
undissolved after any reasonable time of the action of 
the ether. 

Herr Husnik gets over the difficulty in the following 
ingenious manner: The bitumen is reduced to a coarse 
powder, and is dissolved in rectified turpentine. By 

| allowing sufficient time, a very large proportion of the 
bitumen may be thus dissolved. Herr Husnik states 
that with occasional stirring during three days the 
turpentine can be caused to take up one-third of its 
weight of bitumen. 

When a saturated solution of bitumen in turpentine 
has been made, the liquid is diluted with ether. This 
process now precisely corresponds with the precipita- 
tion of a gelatine emulsion by the use of alcohol, ex- 
cept that in the latter case it is usual to pour the emul- 
sion into the aleohol—that is to say, into the precipitat- 


‘opens the cocks, ¢, of the pipe, N*,;which sets up a com-' ing fluid; while in the case of the bitumen process the 






























































Fia@s. 8 AND 9.—Injection Pump. 
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Fias. 10, 11, AND 12.—Elevation, Plan, and End View of Injection Cylinder. 
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APPARATUS FOR CREOSOTING RAILROAD TIES. 


communicates, through the pipe, m’, with the cylinder, 
D), and also with two force valves, g?, which expel the | 
airsucked in. The tubular chest, G’, communicates, | 
through the pipe, G’, with the two reservoirs, B and | 
B’. in order that a vacuum may be created in the} 
latter, and consequently that the creosote in the| 
cistern, J, may be made to rise. To this effect, there | 
dips into the latter the extremity of a pipe, N’, pro- | 
vided with two cocks, 7, that permit of the distribution 
in the two reservoirs. When a vacuum has been ob- 
tained, the fact is shown by an indicator, 7’. | 

Injection Pump.—Figs. 8 and 9 show this pump in 
longitudinal section through the axis, and in transverse 
section through the suction valve box. 

The pump-chamber, H, is bolted to the air-pump, 
which is east with a lateral projection. The piston, 2, 
is connected, through its rod, with the cross-head, f’, 
which connects it with the piston of the air-pump. 

When the air pump, for any reason, is to work inde- 
pendently of the injection pump, it is only necessary 
to remove the key, when the solid, g, will simply slide 
in the hollow one, f. * 

The box, h, which contains the suction valve, is con- 
nected by a flange with the pipe, O, which is divided 
into two branches, one of which, O', enters the cistern, | 
J’, and the other, O°, is provided with two tubes, 9, | 
that enter the bottom of the reservoirs, B and B’. 

he box, A®, which contains the force-valve, is con- | 
hected, through its flange, with the valve-box, p, see 





the latter with the pipe, L’. 
Operation of the Apparatus.—Fig. 1 bis shows how 
the apparatus is arranged for work. 
he field of operations must be provided with four 
tracks, »!, »%, r®, and v*, connected at their extremities 
either by switches or turn-tables. Upon the track, o', | 





munication between the cylinder and reservoirs, and | solution corresponding to the emulsion has the precipi- 
also the air-cock, s', at the top of the latter, and at the | tating fluid—the ether—poured into it. 


same time continues to keep the air-pump in opera- 
tion, thus leading to a filling through atmospheric 
pressure. 

When the creosote has reached the dome (a fact that 
is shown by the water-level), the cocks are closed, and 
the air-puimp is thrown into gear by withdrawing the 
key, f*, and the suction-pump, H, is set in motion by 
opening a cock on the pipe, O’, that communicates 
with the cistern, and also the cock, p, of the force- 
pipe. The cylinder being thus filled, the pressure is 
raised from 5 to 6 kilogrammes per square centimeter, 
and this pressure is maintained for 15 or 20 minutes, in 
order to cause each tie to absorb at least 50 kilo- 
grammes of heavy oil. When the absorption is judged 
to have gone far enough, the engine is stopped, and the | 
cocks, R' and d?, are opened, thus allowing the excess | 
of creosote that the cylinder contains to run back into 
the cistern, 

Then the cylinder is opened, and the ties are taken | 
out and placed between tracks to await the arrival of 
cars to carry them away. 

The entire operation takes about an hour and three- 
quarters, thus permitting of six operations per day, | 
although this number naturally varies with the length 
of the day and the external temperature.—Publication 
Industrielle. 


To clean a rubber watch chain that has become | 
brown by or faded by the sun dip the chain in carbon | 
disulphide. This chemical, however, must be very 
cautiously used, as it is an exceedingiy dangerous 
substance to handle by one not an expert. 


| about 


: 


The reason for 
adopting this course will soon be made evident. 

As ether is poured into the solution of bitumen in 
turpentine, the first effect is merely to cause the fluid 
to become less viscous; but after the solution has been 

three times diluted, a doughy precipitate is 
thrown down. To discover now whether the ether 
has thrown down all the insoluble asphalt, a por- 
tion of the upper stratum of the liquid is placed in a 
small vessel. If an addition of ether to thissmall por- 
tion of the liquid causes the precipitationof any bitu- 
men, it shows that sufficient ether has not been added to 
the turpentine solution. Further additions are made, a 
test being performed after each, as just indicated, till 
no further precipitate takes place. 

It willnow be evident why the ether is poured into 
the bitumen solution, and not vice versa. It enables the 
quantity of ether necessary to be accurately gauged, 
so that there is no waste. 

The solution is allowed to stand for twenty-four 
hours, when the supernatant fluid is poured away. The 
precipitate which remains behind amounts to about 
half the original bitumen. Fresh ether is poured over 
the precipitate, which is occasionally stirred up over 
two orthree days. This causes it to be considerably 
firmer, on account of the removal of almost the last 
trace of the turpentine and also of the last of the bitu- 
men soluble in ether. 

The last portion of ether is retained to be used again. 
The precipitate is removed with a bent strip of zine 
from the vessel in which it was thrown down; it is 
placed ina porcelain dish, and is allowed to remain in 
a warm place for several days, with occasional stirring 
to secure the complete removal of the ether, when there 
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remains a ‘‘hard, extremely brittle, glittering black 
mass, Which is readily reduced to powder by hand.” 
After the bitumen has been thoroughly freed from 
ether as described, it is dissolved in benzole (not 
benzine) free from water. Then is added to each 100 
parts of the bitumen 14g parts of Venice turpentine. 
This renders the film more pliable, and less liable to 
seale off than it would be without the addition 

If, as is common with commercial benzole, there is a 
trace of water, the solution of bitumen cannot be 
caused to flow evenly over the zine plate, but runs into 
lines and drops. This defect can be overcome by a free 
addition of chloroform. 

With films made from bitumen prepared as described, 
the exposure necessary with a clear negative is only 
ten minutes in bright sunshine, or one to two hours in 
diffused light, and development is complete in four 
minutes 


GELATINO-BROMIDE FOR AMATEURS. 
{A communication to the Manchester Photographic Society. ] 

THE process [ intend showing is Henderson's, as it is 
very reliable and uniform in speed, if the instructions 
are carefully carried out. [| first make the emulsifying 
solution as follows (this is for a stoek solution to be used 
as required): 


Nelson’s No. 1 gelatine.......... 300 grains. 
fae Seeiee ‘we Y ounces. 
Ammonia (0°880) ....... 1 ounce. 
Boil until the solution loses its power of setting; 
filter, and label ‘*‘ Meta-gelatine.” If a few drops of 
ammonia are added afterward, it will keep indefinitely. 
No. 1 
Potassium bromide. ... 8% drachimes 
” iodide n~w~)erned Sie 
Distilled water wees eee lly Ounces 
Good methylated aleohol...... ...1%3 7 
Gelatine t+ Rhos newenas )5 grains 
or 
Meta-gelatine. ... ceececeese. ) 80 minims. 
No. 2 
Nitrate of silver.... cc.cceeces ...4 drachins. 
Distilled water..............+-..+.-14¢ ounces. 
Good methylated alcohol. ......... Lbs = 


Do not add the alcohol to the above solutions until 
the salts are dissolved. 

To No. 2 solution add ammonia (stirring all the time) 
until the precipitate is redissolved It is better to do 
this in the dark reom. Afterward add this solution, 
in a thin stream, to No. 1, stirring briskly with a glass 
rod the whole time; next take (say) Heinrich’s gelatine, 
four drachms, and allow to soak for about fifteen 
minutes; then place the jar in a pan of water and heat 
to 120° Fahr., not higher, and stir until the gelatine is 
all dissolved; cool down to 90° Fahr., and add, also, 
warmed to 90° Fahr., stirring all the time, good methyl 
ated alcohol, ten ounces. When this addition is com- 
plete, plunge the jar into cold water, and when the 
emulsion is precipitated pour off the spirit, drain, break 
up the precipitate, and wash in running water. 

I use for this purpose a teapot, connecting one end of a 
piece of rubber tubing to the spout, and the other end 
to the water-tap. In place of the lid I use a large 
bung with a small piece of glass tubing run through 
the eenter, to which | attach another piece of tubing, 
making it light-tight. I then turn the tap on gently, 
and leave it running all night. In the morning 
IL disconnect it and leave it until evening. It is 
advisable to tie a piece of string round the pot and over 
the bung to keep the latter on, and | would also warn 
you not to add the alcohol until the emulsion has 
cooled to 90 Fahr.: If this is not attended to, you will 
find the greater part of the gelatine combined with 
the spirit and water, and the emulsion at the bottom, 
with very little gelatine 

Should any of you think it expensive precipitating 
with alcohol, it can be dispensed with by simply pour- 
ing the emulsion on a plate and allowing it to set well 
(which may take several hours); when quite firm, break 
up and wash as usual. [ do not recommend this way, in 
consequence of the emulsion sometimes absorbing so 
much water 

When the emulsion is washed, drain and place it in a 
vessel, and apply heat until dissolved, make up to 
fifteen ounces with water, pour into a stone bottle, 
shake well, and add methylated alcohol half an ounce 
in which seven grains of thymol has been dissolved. | 
keep the thymol ina ten per cent. solution in alcohol. 
Shake again, and when the froth has gone down (which 
generally takes about fifteen minutes) filter into a jug, 
attach over the spout, with an elastic band, a piece of 
linen or fine calico, and commence coating your plates, 
which may be kept warm overa water tank made for 
the purpose. 

in coating, place the plate on a pneumatie holder, 
dust with a brush, and pour sufficient emulsion on to 
make it flow easily, run the excess off from one corner 
into the jug again, leaving on the plate a sufficient 
quantity (which you will find from experience); rock 
the plate gently to make it even, and place on a leveled 
sheet of plate glass. When the slab is full and the 
plates are set, take up and wipe off any emulsion that 
may be on the back, and place them in the drying- 
box 

The developer 1 use for these plates is a follows 


No. 1 
Pyvo ... a ccsccccccces ce ce OF SD grains. 
Bromide a dig» Gach ake . 35 to 40 - 
ED ac win aaline ented dae . 2 drops. 
ENE «una: Ga 6 5a dee ees Oren 10 ounces. 

No. 2 


1 drachm 
. 10 ounces. 


Ammonia (0°880) 


Water 


Use equal proportions of Nos. 1 and 2, or vary accord 
ing to exposure 

In conclusion I] may say that | have not given you 
anything new, but simply described the little manipu 
lations which | think will enable you, with care, to 
make plates equal to any in the market, both as regards 
speed and quality. 

W. B. Woop 
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CULTURE AND MANUFACTURE OF RAMIE AS8| 
A TEXTILE MATERIAL. 


growth of the first year more precocious, but this pe. 
quires the plants to be entirely covered with earth, ang 


istill further protected by a top-dressing of coarse 


By FRANK H. MAson, Consul of the United States, 
Marseilles. 


THE various inquiries which have been received at 
this consulate concerning the culture of ramie, other- 
wise known as rhea or China grass, and the new 
methods and machinery which are at present employed 
in converting the crude fiber into various textile pro- 
ducts, have suggested the preparation of the following 
report, the purpose of which will be to show the highly 
improved and successful results which have been at- 
tained in southern France, and thereby define, as clearly 
as may be, the conditions under which the culture of 
this important staple may be profitably undertaken in 
the United States. 

The subject is not a new one, for the culture of ramie 
has been more or less successfully attempted in 
Louisiana and other portions of our country; but the 
mere growth and harvesting of the plant are but part 
of the series of processes which must be mastered be- 
fore the industrial suecess of the enterprise can be 
assured. From time immemorial, the Chinese and 
Japanese have manufactured, from the fiber of ramie, 
cordage and various fabrics of wonderful strength, 
durability, and finish. The paper which they make 
from it is unequaled for pliancy and strength by any 
similar European product; but the question has been 
whether improved machinery and methods of treat 
ment could produee the cleaned fiber so cheaply and 
abundantly as to make it an important substitute for 
linen, jute, hemp, and cotton, all of which it surpasses 
in respect to certain qualities as a textile material. 
While its tensile strength, its resistance to decay, and 
brillianey of texture have long been recognized as 
superior to either of these substances, its employment 
ona large seale has been seriously retarded by the 
difficulties which attend the process of ** decortication,” 
which in this case means the elimination of the woody 
interior of the stalk and the thin, flexible outside bark 
which overlies the valuable fiber. The problem has 
been therefore mechanical rather than agricultural, 
and as some marked and definite progress in that di- 
rection has been made within this consular district 
during the past four years, the following report of that 
progress and the present condition of ramie culture 
and manufacture is herewith respectfully submitted: 

There was organized in 1881, at Avignon, eighty miles 
north of Marseilles, under the title of “‘La Ramie 
Francaise,” an incorporated company with large 
capital, for the culture of the ramie plant and the 
manufacture of its fiber into thread suitable for weav- 
ing and other purposes. The managing director of the 
company, Mr. P. A. Favier, is the inventor of a decor- 
ticating machine, and it was upon the presumed in- 
dustrial success of this invention that the enterprise 
was based. The company has established ramie plant- 
atious in Egypt, Algeria, and Spain, as well as in the 
neighborhood of Avignon; and its factory, in which a 
number of the machines of Mr. Favier have been for 
some time in successful operation, is located in a small 
village in the department of Vaucluse. As the fune- 
tions of this company include every essential process 
from the planting of the ramie root to the conversion 
of its fiber into bleached and colored thread, a de 
scription of its methods will afford perhaps a fair prac- 
tieal exhibit of the present status of this industry in 
Kurope. 

CULTURE OF THE RAMIE PLANT. 

The ranie is a perennial plant of the nettle family, 
but without stings. It grows spontaneously in various 
parts of tropical Asia, and, as already stated, is suecess- 
fully cultivated in northern Africa, Spain, and in 
France as far north as the forty-fourth degree of lati- 
tude. Its roots will resist frost which pepvetrates the 
ground to a depth of only 3 to 4inches, but not more 
than that, and this fact will mark with perhaps suffi- 
cient accuracy the northern limit of its profitable cul- 
ture in the United States. There are several varieties 
of the plant, but the two most important are the white 
(Urtica nivea) and the green (Urtica utilis). The first 
of these produces a fiber of great merit and resists cold 
better than the green variety, but in the Mediterra- 
nean region its yield is less abundant, in respect to both | 
the length and number of its stalks, so that the Urtica 
utilis is generally preferred for practical culture. 

In its native countries, the ramie grows best in a 
hot, moist location; in the Mediterranean region, 
it requires a loose silico-calcareous soil, rich and suffi- 
ciently deep and mellow to permit the central root to 
penetrate downward and its lateral ones tc extend 
freely and rapidly. In harvesting the crop, the green 
leaves are stripped from the stalk and left on the 
ground, thus returning about 40 per cent. of the sub- 
stance of the plant directly to the soil as manure. It 
grows, under favorable conditions, with great rapidity, 
and, in order to be profitable, must yield at least two 
cuttings each year. It is not an exhaustive crop, and 
on a good, rich, deep soil would probably thrive many 
years without manure, but in the worn, exhausted 
fields of southern Europe and Algeria the best results | 
are obtained by light annual top-dressings of well rot- 
ted stable manure or chemical fertilizers. Chemical 
analysis of the ramie plant shows that the elements 
which it principally consumes, and which should there- 
fore be supplied by manuring, are potash, soda, and 
phosphorus. These, with the nitrogen supplied by 
the green leaves, will preserve any properly chosen soil 
from exhaustion by ramie for an indefinite period. In 
the Mediterranean region, where the rainfall is so 
scanty that nearly all agriculture must be maintained 
by artificial watering, the ramie likewise requires irri- 
gation. Four-fifths of the weight of the stalk at the 
time of harvesting are simply water, so that, unless 
the soil is naturally moist (without being, however, 
sodden and heavy), irrigation is essential to the best 
results. 

The preparation of the ground is important. Six 
months before planting, the soil should be plowed and 
subsoiled to a depth of 15 inches, and left fallow until 
the buried weeds and other herbage are thoroughly 
assimilated. If the ground lacks richness, a coating 
of manure should be turned under with the final cross 
plowing. 

In Egypt, Algeria, and Spain, the planting may be 
done at any time from October to April, but in France 
the best season appears to be from the middle of March 
tothe end of May. 





Autumn planting makes the’ 


manure. 

The ground having been thoroughly prepared, fy, 
rows 6 inches deep are marked out at intervals of about 
30 inches, in which are set the plants from 12 to 13 
inches apart. In dry countries, where irrigation jg 
necessary, provision must be made by furrows for the 
distribution of water along the rows, but in most parts 
of the Southern States the preliminary culture of ramie 
would resemble closely that ef Indian corn growing 
from seed. Planting should take place when the 
ground is moist, and such plants as fail should be 
promptly replaced, since the growth of the others is so 
rapid and rank that the ground is soon covered, and 
the growth of tardy substitutes rendered difficult and 
uncertain. 

Once well started, the plant grows with extraordinary 
vigor, and for the next twenty years or more cultivation 
is simple and easy, being, in fact, nothing more than 
to supply manure when needed, cut out such weeds as 
can start among such a hardy growth, and harvest the 
crop. 

The yield of the first season is naturally small and its 
quality inferior, but thenceforward each plant spreads, 
or “stools out” like wheat, sending up the second year 
fifteen and the fourth twenty or more stalks 4 or 5 feet 
high, with a thickness of from three-eighths to one-half 
aninch. Estimating 16,500 plants per acre, this would 
give about 250,000 stalks upon that surface during the 
second year, which pumber may be doubled, or even 
trebled, as the plants spread and grow more vigorous 
during subsequent seasons. 

The first cutting of each year is harvested between 
the 20th of June and the middle of July; the second in 
September or October. The proper time for cutting is 
indicated when the lower part of the stalk assumes a 
brownish color and the leaves begin to fall. 

In harvesting, the operator grasps the stalk near its 
top, and strips the leaves with a quick downward 
movement of the other hand. Thus denuded, the 
stalks are cut near the ground and laid in swaths to 
dry fora period of ten to fifteen days, according to 
weather, when they are bound in sheaves and put 
away indry, airy barnsorsheds. The Chinese eliminate 
the fiber by the green or moist process immediately 
after the crop is cut, but for the dry process, which is 
universally practiced in Western countries, it is essen- 
tial that the stalks should be absolutely desiccated; 
otherwise the woody part and the epidermis are so 
tough and adhesive as to defy all machinery. 

The company *“ Ramie Francaise,” at Avignon, pays 
$20 per ton for the dried stalks in Spain and Algeria, 
which with the average yield gives aresult per acre 
about as follows: 








Length of time. Quantity. | Value 
Pounds. 
Second year....... mh meen a aaa 6,870 $60 15 
» 4 eee saw 10,350 00 63 
Fourth and subsequent years. 13,740 | 120 31 


The farmers of those countries, where irrigation 
greatly enhances the cost of cultivation and frequent 
manuring is necessary, by reason of the worn condition 
of their soil. realize a net profit of from 900 to 1,200 
francs per hectare, equal to from $70 to $90 profit per 
acre. This, foracrop which after being once estab 
lished grows spontaneously for twenty or twenty-five 
years, must be regarded an excellent result. 

Thus far the company at Avignon purchases nearly 
all the ramie that is raised in the Mediterranean region, 
and does its utmost to extend and encourage the culti 
vation of the plant among farmers; but before ramie 
culture can be permanently profitable on a large scale 
in America, it will be necessary that the fiber be manu- 
factured, or at least decorticated, in the districts where 
itis grown; This leads to the second and hitherto by 
far the most difficult part of the subject. 


THE MANUFACTURE OF RAMIE. 


It would doubtless be interesting, although far 
transcending the proper limits of this report, to review 
the long series of machines and processes which have 
been brought forward by inventors of different coun- 
tries, notably those of England, Belgium, and France. 
as well as the United States, to separate perfectly and 
rapidly the tough, silky fiber of the ramie plant from 
the woody pith and exterior epidermis between which 
it is incased. 

For centuries the Chinese and Japanese have ex- 
tracted the fiber by slow and laborious hand processes, 
and the limited product thus obtained has been used 
for the manufacture of cordage, fishing nets, paper, 
and for summer clothing, which last is so durable that 
after having been worn two or three seasons the simple 
process of redyeing is said to restore it to almost its 
original freshness and luster. Early Russian writers 
report that the silks imported to that country 
from China were for a long time adulterated with 
ramie before the trick was discovered, the principal 
effect of such adulteration being to make the fabric 
more strong and durable. About the beginning of the 


.present century its culture was introduced into the 


ritish East Indies, where it was hoped that it would 
supersede the use of jute, but this project failed through 
the inability of the natives to readily extract the fiber. 
Its culture, however, was considerably extended, and 
England imported more than 4,000,000 pounds of the 
fiber in 1863 and about 7,000,000 pounds in 1865. Mean- 
while very little improvement had been made in the 
process of decortication, and in 1879 a competitive ex- 
hibition of ramie machinery was opened at Saharum- 
pore, in the province of Bengal, at which a prize of 
125,000 francs was offered for the machine which should 
show the most definite improvement, even though not 
wholly satisfactory. Twenty-four competitors were 
entered, but only seven actually took part in the con- 
test, among whom was the “Compagnie Industrielle 
of Paris, which presented a machine invented by MM. 
Laborie and Berthet. 

None of these inventions solved the problem, and the 
grand prize was not awarded, though the jury gave 4 
premium of 12,500 francs to the least defective machine 
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as an encouragement for its inventor to further efforts. 
The future of the ramie industry remained as uncertain 
as was that of cotton until Whitney invented the cotton 
gin. Experiments were continued with renewed vigor, 
and about 1880 Mr. Favier produced his machine, upon 
the success of which, as already stated, the ‘ Ramie 
Francaise ” at Avignon was based. The five samples 
accompanying this report illustrate the different stages 
of ramie manufacture as practiced by this company, 
and are as follows: 

1. Dried stalk of the ramie plant (the woody part of 
this specimen being broken into sections for conve- 
nience of transport by mail). 

2. Cleaned fiber as it comes from the Favier ma- 
chine 

3. The same after bleaching. 

4. The same after being combed. 

5. Skeins of white and colored thread in readiness for 
weaving and other purposes. 





THE FAVIER DECORTICATING MACHINE 


consists of a cast iron frameabout 15 feetin length, bear- 
ing a train of twenty ormore pairs of corrugatediron 
rollers 244 inches in diameter. These rollers work 
against each other in pairs,the journal boxes of the up- 
per tier being set under springs which yield when any 
thick part passes through, and thus obviates breakage. 
Smooth wooden cylinders are inserted at two points in 
the train, the whole of which is worked by beveled 
gearing on a longitudinal shaft, the relative speed of 
the different pairs being so adjusted that the stalk in 
passing through is first broken to eliminate the woody 
portion, and the fiber subsequently drawn sufficiently 
to remove the epidermis, both of which waste portions 
fall to the ground, while the fiber passes through and 
is gathered in handfuls at the end of the machine. 

The stalks are fed lengthwise and singly by hand, al- 
ternately through one of two orifices at the head of the 
machine. It isjust here that the one obvious defect of 
the Favier machine becomes apparent. It is simple in 
construction, easy of operation, durable and strong ; 
its product is practically perfect in respect to quality, 
but the amownt of its daily work is limited to the num- 
ber of stalks that can be “fed” to it singly and by 
hand. One hundred pounds of cleaned fiber per day 
is the limit of its capacity, and the product of a factory 
“an only be enlarged by increasing the number of its 
machines. There are in the United States and other 
countries other decorticating machines of larger capa- 
city, one of which is reported to clean 800 or 900 pounds 
of fiber per day, but the samples of fiber treated by 
these machines, as shown to me at the office of the 
company at Avignon, were so inferior in quality as to 
admit of no comparison with that herewith inclosed. 


The merit of the Favier machine is that it imitates | 
mechanically the hand process of the Chinese, by | 


which the fiber is not only perfectly cleaned, but turned 
out in the soft, silky condition which is essential to all 
the higher forms of ramie manufacture. 
fabrics, such as gunny cloth, the fiber may be extracted 
by the wet or rotting. process; there is another method, 
which consists in boiling the stalks in certain alkalies, 


but these are all either too expensive or they leave the | 


fiber weakened by fermentation or spoiled for fine 
manufacture by the stains which it receives from the 
tannin contained in the bark. 

We come now to the practical motive of this report, 
which is a reply to numerous inquiriesfrom the United 
States as to the conditions imposed by the proprietor 
of the Favier machine upon its sale and use in other 
countries. For reasons which seem conclusive to the 
company of which that gentleman is at the head, the 
iuachine is not sold to the trade. The work which it 


performs is difficult, and the machine requires to be | 


operated under experienced supervision and favorable 
conditions. The decortication of the fiber is only one 
of a series of processes which this company has per- 
fected for the conversion of the crude material into 
finished thread, and all of these various steps are 
thought necessary to be combined and practiced under 
one management before ramie culture and manufac- 
ture can become industrially successful. Any prelimi- 
nary failure through inexperience or neglect of essen- 


tial conditions would only injure the reputation of the | 
machine and retard the general progress of ramie in- | 
To all applicants for machines the company | 


dustry. 
at Avignon now submits a proposition,the essential 
features of which are as follows: 

1. That the applicant shall raise an acre or more of 
ramie, and submit adequate samples of the same to be 
tested by the company as to quality, and to show that 
it can be properly dried by natural heat at the place of 
growth. If these indications are favorable, the com- 
pany will send one machine with an experienced oper- 
ator to make further experiments on the spot. 

2. These tests having shown satisfactory results, the 


company, upon the assurance that not less than 450| 


acres of ramie will be cultivated within a district hav- 


ing a radius of not more than twelve miles, engages to | 


establish there a factory, and purchase all the ramie 
product of such district at prices previously agreed 
upon. Orif another plan is preferred, the company 
will unite with the local cultivators, or an association 
organized by them with a capital of $40,000, in estab- 
lishing a factory with a minimum of twenty machines, 
reserving to itself the privilege of contributing one- 
fifth of the required capital. It also undertakes, in 
such case, to give to the new association the benefit of 
allits processes for bleaching, dyeing, combing, and 
spinning the fiber. It is only under these conditions 


that the use of the machines of Mr. Favier can at pres- | 


ent be obtained by outside parties. 

The thread manufactured by the company at Avi- 
gnon is sold to manufacturers throughout Europe, and 
from it are produced carpets, curtains, tablecloths, 


napkins, handkerchiefs, cordage of all sizes, fishing | 


nets, and a great variety of upholstering goods of ex- 
traordinary richness and beauty. It takes and retains 
color almost as perfectly as silk; it is stronger than 
hemp or linen, finer than cotton or wool, and is more 
durable than either. The ease with which the plant 
can be grown in favorable localities, and the great va- 
tlety of purposes to which the fiber may be applied, 
must in the end inspire the invention of decorticating 


machinery which will combine the technical excellence | 


of the present French process with automatic and far 
more rapid operation. 
United States Consulate, Marseilles, March 6, 1885. 


For coarse | 
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OSIER PLANTING AND BASKET MAKING IN 
IRELAND. 


WE (Farmer's Gazette) have received the report of a 
local improvement society established at Belleek, 
county Fermanagh, and styling itself ‘The Belleek 
| Parish Association for the Promotion of Remunerative 
| Employment among Laborers and Small Holders of 
| Land.” ‘The society takes asits text the following ex- 
‘tract from the report of the Royal Commission on 


| Technical Education : 


“There is a general consensus of opinion on the part 
| of persons of all ranks in that country—whatever may 
| be their views on other subjects—that the prosperity 
| of the poorer districts of Ireland may be greatly pro- 
| moted by technical instruction in handicrafts and home 

industries. There is a conviction not less general, and 
| it is one which our visits have fully confirmed in our 
mind, that the children and young people of Ireland of 
the laboring class possess great manual dexterity and 
| aptitude, which only require to be developed in order 
~ be useful to them and to those among whom they 
| live.” 

The chairman of the Belleek society, Mr. J. C. Bloom- 

field, believing that much of the land in his district 
|was suitable for the growth of osiers, and that the 
| cultivation of these as well as the manufacture of them 
into baskets might be profitably introduced to the 
| notice of his poorer neighbors, made some practical in- 
}quiries which confirmed his original opinion. Mr. 
Bloomfield visited a basket-making district in England, 
where he learned that the practice of this rough in- 
| dustry produced in some cases a profit of £40 an acre. 
| He found that many railway companies have adopted 
asystem of aking the baskets used for the conveyance 
of perishable produce and of letting them out on hire, 
and that while all such baskets are made in England, 


the rods used in them are imported from Holland. Pro- | 


curing a pattern basket, Mr. Bloomfield employed a 
local creel-imaker, who copied it in such a manner as to 
elicit from the manager of the London and North-West- 
|ern Railway Company a declaration that a week’s in- 
struction would suffice to enable the man employed to 
produce as good a basket as any they had in store. En- 
couraged by this opinion, Mr. Bloomfield and his friends 
determined to try and develop the basket-making in- 
dustry in their district, and with this object it is pro- 


posed to establish a school in a large plain shed for the | 


instruction of adults and youths in basket-making—an 
instructor other than a resident being only necessary 
for a very limited time; and for the present to import 
from abroad the rods necessary to make the plain, com- 
mon, commercial baskets, of the different sizes and 
shapes, suitable to meet the requirements of the rail- 
ways, wine merchants, grocers, etc., together with the 
sarrying exigencies of the General Post-office, whose 
parcel post basket contract is already estimated at 
£40,000 per annum. 

The efforts of this little society are deserving of 
warm encouragement from all who take an interest in 
the well-being of the working classes, and we wish the 
| new project every success. It is right, however, to bear 
in mind that the idea is not a new one. About the 
beginning of the present century, efforts were made to 
extend the growth of willows in Ireland and their 
manufacture into baskets, and an essay on the subject 
of willows was, we learn, published by the botanist of 
the Royal Dublin Society. We learn that a plot of 
ground in the society’s gardens at Glasnevin has for 
some time been devoted to the cultivation of willows, 
and that the best kinds may there be seen by visitors. 
We have ourselves seen many willow gardens, or “twig 
yards,” as they are termed in various districts in the 
south of Ireland, and the produce of these is justly re- 
garded as a valuable crop, which always fetches a fair 
price. It must be admitted, however, that the growths 
in these yards are mainly due to natural causes, little or 
| no skilled labor being expended on the production of an 
osier crop. In this, asin other minor industries, the 
margin left for improvement is wide indeed. 





RHEA FIBER. 

THE remarkable strength and lustrous appearance of 
the fiber of the rhea plant, and not less the wide range 
of its application, have for many years past caused a 
very considerable amount of attention to be devoted 
to the subject of its preparation for the spinner, and 
vast sums of money have been expended in the hither- 
to fruitless attempt to solve the problem. Its solution 
has been sought both by the mechanician and the 
chemist; and, as pointed out by usin a recent article 





on the subject, the Indian government has twice offer- | 


ed a prize of £5,000 for the best mechanical means of 
obtaining the fiber in a suitable condition, for the 
manufacture of textile fabrics, but which prize has 
| been twice unsuccessfully competed for and twice with- 
| drawn. 
and, although unstimulated by the offer of a reward, 
has at length scored a victory, as we shall presently 
show. The difficulty hitherto experienced in success- 
fully treating this fiber so as to make it a staple article 
of commerce has arisen from the special character of 
the rhea plant and the way in which nature secretes 
|the coveted prize. The plant has a woody stem, on 
| the outside of which occurs, like a nerve system, the 
| fine, silky, but remarkably strong fiber. This fiber is 
| Md v2. 4 Shas Py r 
| embedded in a mass of soft resinous matter, which is 
|surrounded by the external cuticle or bark. This 
resinous or guinmy substance hardens very rapidly 
|after the stems have been cut, and, moreover, a fer- 
mentation is set up, which has an injurious effect upon 
| the fiber. Besides this, when once the gum has set it is 
very difficult to dissolve it while in connection with 
the stems, so that a portion of the fiber is always left 
adhering to the stems, which of course means waste. 

What is required is that decortication, or the strip- 
ping of the bark from the stems, should be proceeded 
with directly the stems are cat down, thus obtaining 
the whole of the fiber in an uninjured condition and 
without portions of the woody stem remaining attach- 
ed, and that the subsequent treatment should be such 
as to disengage the fiber from its resinous bed in a 
simple, safe, expeditious, and economical manner. Such 
a wethod of treatment as this involves appears to be 
now available by two systems which are the outcome 
of long and careful study and practical research on the 
| part of three French gentlemen. 

The first system has reference to |the process of de- 





Chemistry has also been laid under contribution; | 


cortication, and is the invention of M. A. Favier, while 
| the second is that by which the fiber is released from 

the ribbons which have been produced by the decorti- 
| cating process. This latter system, which is purely 
| chemical, is the joint invention of Professor Fremy, 
the distinguished French chemist, and M. V. Urbain, 
who is the professor's chief assistant at the government 
laboratory in Paris, of which Professor Fremy is prin- 
cipal. The subject has been no new one with Professor 
Fremy, who isa member of the Institute of France, 
and is well known for his researches into the nature of 
fibrous plants and the question of their preparation 
for the textile inanufacturer. He was, therefore, able 
to bring his valuable experience to bear upon the sub- 
ject, and, in conjunction with M. Urbain, to solve the 
problem in a satisfactory and what would now appear 
to be final manner. 

Both these processes have been referred to by us in 

the past during the course of their development into a 
perfect whole as they now subsist, we having had the 
opportunity of seeing them at work in France both on 
an experimental and a practical scale. Now, however, 
that the Fremy-Urbain process has been finally perfect- 
ed, the method of manufacture has been inspected for 
Messrs. G. W. H. Brogden & Co., of Gresham House, 
London (who have acquired these important inven- 
tions), by Mr. Perry F. Nursey, C.E.. with a copy of 
whose report we have been favored by Messrs. Brogden. 
According to this document, M. Favier’s process con- 
sists in submitting the stems of the rhea or other 
fibrous plants to the action of steam at a low pressure 
fora period of about twenty minutes. The apparatus re- 
quired is of the most simple and inexpensive character, 
consisting only of wooden trough-shaped boxes and a 
low-pressure steamn-boiler, while the operation of strip- 
ping the stems after they have been steamed can be 
verformed by unskilled flabor, or even by children. 
This process insures the obtaining of the whole yield of 
| fiber from the plant, without deterioration or waste, 
and at a small cost. 

The Fremy-Urbain process consists mainly in treat- 
ing the ribbons containing the fiber, which are produc- 
ed by the Favier process, with alkalies, the treatment 
varying with the character of the rhea fiber, which 
varies considerably according to the soil and climate in 
| which the plant is grown. Of course, ribbons produced 
| by any other method of decortication can be successful- 

ly treated by the Fremy-Urbain process 'for the spinner, 

but, as already observed, unless decorticationis perform- 
ed by a method which insures the absence of all woody 
matters from the ribbons, the fiber produced will be of 
very low value. A most important factor in the success 
of the Fremy-Urbain process, and that which may be 
regarded as the crowning feature of the whole, is the 
special but simple treatment of the fiber. Throughout 
the whole process, Mr. Nursey states that there is not 
| one stage to which exception can be taken on the score 
of danger to the ultimate fiber, while there is, on the 
other hand, a perfect harmony of arrangement and 
sequence of development. With regard to the question 
of dyed yarns, jhe points out that it is essential, in 
order to take dyes, that the article to be dyed shall be 
chemically pure. He states, however, that there is 
jnothing whatever in either the Favier or Fremy- 
| Urbain [process which militates against this purity, as 
was demonstrated to him by Professor Fremy. 

Turning next to the works at Louviers, near Rouen, 
in which the Fremy-Urbain process is at present carried 
;out, we may observe that'they consist of two main 
| ranges of buildings. That containing the fiber-prepar- 
|ing apparatus, or converting plant, is about 130 ft. 
| long by 25 ft. wide, and is two stories high. On the 
ground floor is a steam digester, or keir, whichis about 
8 ft. high by 6 ft. in diameter, and will hold about 500 
kilogrammes, or half a ton, of dry ribbons. Besides 
this there are washing tanks and large circular vats for 
the treatment of the fiber after it leaves the digester. 
The upper floor is used as a store for the ribbons to be 
treated. At one end of this building is the engine and 
boiler house, containing a 20 horse-power beam engine 
on the compound principle, by MM. Windsor et Fils, of 
Rouen, and a double-flued horizontal boiler for supply- 
ing steam to the engine and for use in certain opera 
tions connected with the Fremy-Urbain process. Be- 
yond this again is the wheel-house and a range of 
offices. The water wheel is 17 ft. diameter and 12 ft. 
breast, and there is an ample supply of water, the en- 
gine only being kept as a reserve in case of drought or 
accident to the wheel. The second building, which 
runs paralle] with the first at a distance of about 15 ft., 
is about 130 ft. long by 33 ft. wide, and only one’ ury 
high. This building contains the carding spinniog 
machinery, which consists of a cplitting machine, a 
carding engine, four combing machines, four drawing 
machines, a throstle frame for the first twist, four 
winding machines, two spinning machines, and two 
baling machines, besides other small apparatus. With 
the present — plant, but with an addition to the 
converting plant, it is stated that an output of about 
10 tons of yarns per week could be secured. 

Having given particulars respecting the rhea plant 
| upon previous occasions, we need not refer to it here 
|to any great extent. We may, however, observe that 
| it is indigenous to India, China, and the Straits Settle- 

iments, rhea being its Indian and ramia its Malay name. 

| ‘There are several varieties of the plant, but the two 
| species best worthy of cultivation are the Urtica nivea 
jand the Urtica utilis, which are capable of giving the 
jmost satisfactory results. It is perennial, and can be 
| grown in any temperate climate, where it will produce 
three crops per annum. Under equatorial influences, 
however, it is much more prolific, producing five and even 
six crops per annum, with less wood and more fiber. In 
view of the importance of the culture of the plant in 
the tropics, the proprietors of the French patents have 
established plantations in Algeria, Cochin China, 
Corsiea, and Seenen. An extensive plantation is flour- 
ishing in Egypt and another in Italy, besides which 
Messrs. Brogden & Co. have acquired large tracts of 
land in Johore and in Venezuela, where they are culti- 
vating it, and they have sent out an agent to China in 
the same connection. So great, moreover, is the inter- 
est which has of late been awakened in this plant that 
we understand several companies in India are now 
growing it. The Glenrock Company have turned their 
attention to it, and are vigorously pursuing its culture, 
| It would, therefore, follow that before many years have 
| passed an enormous quantity of the fiber will be ship- 
»ed to Europe for treatment by the process we have 

nm describing. Such results cannot fail to affect 
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very materially the textile industry of thecountry gen- 
erally, and that of Lancashire in particular, This 
opinion is strongly expressed by Sir Joseph Lee (of the 
firm of Tootal, Broadhurst, Lee & Co., of Manchester) 
in acommunication which he recently addressed to the 
Manchester Giuardian, and in which he comments upon 
the value of rhea fiber as a textile material, and states 
that he considers the Fremy-Urbain process to be both 
satisfactory and inexpensive, his opinion being founded 
upon the results of a visit to the works at Louviers and 
his own experiments. 

The only remaining question to be settled is a simple 
mechanical one, having reference to the machinery for 
yreparing the rhea fiber and for spinning it into yarns. 
The great length of the silky fibers of the rhea—we 
have measured some 14 inches long—presents the only 
difficulty to their ultimate perfect utilization, and this 
difficulty ought to be easily surmounted. It would 
seem that machinery for cotton is of no use, except for 
the noils or waste, while that for flax, silk or wool 
cannot be employed on it in an economical and, conse 
quently, a profitable manner, the waste being too 
great. It therefore only remains for our textile ma- 
chinists to produce a machine suited to the special re- 
quirements of the rhea fiber, which would appear to us 
to be a very simple matter. This done, there can be no 
doubt whatever that a new industry will spring up 
within a reasonable time, which industry, we agree 
with Sir Joseph Lee in thinking, a great manufactur 
ing community like Lancashire cannot afford to ignore. 
—Iron. ; 


COTTON SPINNING IN GENERAL. 


IN the course of his remarks, Mr. Taylor said the 
subject of the lecture was such a large one that it was 
almost like dipping into the sea, and it would take 
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the amonnt of conflict they had upon this point. 
There was no doubt, however, that asuvenves was 
the inventor of the frame, Arkwright of the rollers, and 
Crompton, of course, applied the rollers to the car- 
riage. If they noticed these persons, they found a 
great many of them did not belong to the sphere of 
labor connected with cotton spinning. 

Coming down to 1769, they found the throstle frame 
was patented by Arkwright. Crompton, of Bolton, 
invented the wooden flute rollers; and Henry Stones, a 
mechanic, madc the rollers of wrought iron. Roberts, 





of Manchester, put the finishing touch upon and com- | 


pleted the mule by making it self-acting, and took a 
patent out for it in 1830. 

Cotton spinning since then had, of course, developed 
to a wonderful extent. They all knew the process of 
cotton spinning, he presumed, though they might not 
be acquainted with every detail. Time would not, 
however, allow him to give them a detailed description 
of every process and every machine. 

From 1796 up to about forty years ago, cotton twist 
or warps were made from throstles and twiners, and 
then came the principle of making it from single 
roving, which brought Oldham to the fore. In the fu- 
ture, he said, they might have to give way in the very 
counts which had hitherto made Oldham famous and 
wealthy, and they would have no other chance than to 
try and beat other towns with their own weapons. 

But they came to the ring frame versus the throstle 
and the mule. On the ring, by way of experiment, he 
remembered 120's being spun, but this was done by a 
patent traveler. The counts spun on the ring frame 
were from 4’s to 45's. The mule produced from four to 
three hundred and eighty-five hanks to the pound, or 
one hundred and eighty-three miles from one pound of 
cotton. The ring frame was far from being as perfect 
as either the mule or the throstle. Throstle twist made 
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| fly. This was a subject that had been discussed, ang 
about which there had been a contention for thirty 
years, and perhaps more than that. The double press 
fly was on a more lasting principle than the single 
press, but the reason some people wanted to work the 
single fly was because they thought the other was more 
costly. Speaking of the rollers, he pointed out that 
loose, boss top rollers were worked on flute rollers 
and had to be set from centers, according to the length 
}of fiber they were working. If they were set too far 
| off, they made an uneven yarn, and if they set too near 
they produced what were called *‘ crackers,” which, of 
course, deteriorated the yarn very much, and, in faet, 
it had in many cases to be returned. What they had 
to do in setting the rollers was to be sure the bottom 
and top of the first and second line had not hold of 
both ends of the fiber at onee. If they had, they 
they broke the fiber, and weak yarn was the result. 
He had experimented upon this question for five 
years, with different sorts and qualities of cotton, dur- 
ing which time he had gained a great deal of informa- 
tion, and could assure them that a great deal depended 
upon the setting of the machinery, whether or not they 
produced an even and strong yarn.-—Lecture by Wiliam 
Taylor before the Oldham Cotton Class. 


THE MANUFACTURE OF LIQUEURS. 


THE liqueur industry may be classed among the 
most important of those that are carried on in Franee, 
It was fora long time confined to small factories, or 
rather to the laboratories of distilling chemists, but is 
to-day pursued with very ingenious labor saving ap- 
paratus and improved processes. 

The name diguweur is more especially bestowed upon 
beverages composed of a solution of sugar in dilute 
alcohol, flavored with aromatic plants that give it an 


De 


Fie. 1—THE LABORATORY OF A LIQUEUR MANUFACTORY. 


more than one night to recite to them the names of 
the great army that had added to the science of cotton 
spinning. 

The origin of fibrous substances went back into pre 
historic times. They had to go through the maze of 
history, over the gulf of time, to the period when the 
human race was but few, far back into antiquity, to 
learn the origin of the twist of fibrous substances. By 
whom it was first accomplished was enveloped in mys- 
tery, and at what period of time. They went back 
through history to the time of Herodotus, four hun- 
dred years before the birth of Christ, and there they 
found cotton spinning mentioned; but beyond that 
they had searcely any data. He had seen in the papers 
an account of the discovery by the princes and kings 
of Egypt in ancient times; but there he noticed, too, 
that although the shrouds were made mainly of linen, 
the cross bands were made of pink muslin; so they per- 
ceived for the origin of cotton spinning they could 
go back to the Pharaohs 3,500 years ago from the pres- 
ent time. 

Herodotus was called the father of history. But they 
had to go, not into Egypt, but into India, to find the 
spinster who for thousands of years was spinning in 
the antique manner. They would see around John 
Platt’s monument a representation by one of the figures 
of the ancient mode of spinning cotton by the distaff. 
The distaff, however, was supplanted by the hand 
wheel, and then the treadle, and it remained for the 
Eastern nations to accomplish the feat of spinning with 
more than one rod or spindle. 

The ancients almost seemed as incapable as the birds 
or the bees were of improving the structure of their 
nests or hives, aud they had to come down to 1764 be- 
fore they saw more than one spindle added. Then it 


was supposed that a few spindles were put together by 
Hargreaves in one carriage, though it was surprising 


better warp, and was more free from snarls, and the} 
mule made better weft than the ring, and for very fine | 
numbers it had no rival. 

But they naturally asked where the ring frame came 
in. He answered, that it professed to give a greater} 
quantity of yarn than either the mule or the throstle, 
and consequently, was cheaper. The following were | 
some of its defects : 

Irregular twist: the bobbins when far worn worked 
loose on the spindles, consequently the varn was spoilt; 
the travelers required to be changed about every five 
numbers, and only lasted in some cases from seven to 
fourteen days. How inconvenient this must be! He 
was informed by the manager of one of the largest 
manufacturing concerns in Oldham, that the ring yarn 
was a source of great trouble, owing to one string or 
end throwing loose fiber on to the other. 

As the twist of ring spinning had been under dis- 
cussion for some length of time in the newspapers, he 
thought it would be well to state his opinion upon the 
matter. His opinion on the variation of twist in the 
ring frame was as follows: 

The reason why more twist is put in the yarn on the 
outer coils, or at the full thickness of the full bobbin, 
is because the yarn at the outer diameter of the bobbin 
has greater control over the traveler, consequently 
the spindle and bobbin turn the traveler nearer the | 
speed of spindle, or more twist. Again, the loss and 
gain of power, or control of the yarn over the traveler | 
during its differential motion, is the cause of the vari- 
able twist. He might say there was a difference be- 
tween the twist being drawn from the end of a ring} 
bobbin and what they called the ‘straight lift” that} 
came off the side. The latter had less twist than the} 
one which coiled off the end. | 

Mr. Taylor then proceeded to demonstrate the differ- 


agreeable taste. These aromatic substances are intro- 
dueed into the liqueurs in several forms, viz.: (1) in the 
form of an infusion, maceration, or tincture of plants ; 
(2)in the form of aqueous or alcoholic distillates ; (3) in 
the form of juice expressed from fruit ; and (4) in the 
form of essential oils. Moreover, as the natural color 
obtained in the preparation is often fugitive, it is cus- 
tomary to add artificial coloring matters that imitate 
the tint of the materials used. A certain number of 
these coloring matters is tolerated, while some that are 
considered injurious are forbidden. 

Among the numerous classifications proposed for 
liqueurs, the most rational is the one that divides them 
into simple and compound, according as they contain 
one or several aromatic substances. 

These compounds are not of themselves very altera- 
ble, owing to the large proportion of alcohol that they 
contain. Yet the delicacy and smoothness that they 
are capable of acquiring by age are subordinate to the 
precautions taken to prepare and preserve them. 
Some of these precautions constitute manufacturing 
secrets; such, for example, is the case with Chartreuse, 
the perfect imitation of which is regarded by the ablest 
Parisian distillers as an insoluble problem. 

In the mauufacture of liqueurs, commerce distin- 
guishes four sorts of products, according to the richness 
in sugar, alcohol, and essential oils : 


Alcohol Sugar 
per cent. in per pint. 
volume. 
QORROIT. 6.5 asin ccnceeses 28 970 grains 
IR a5... dos acwics aa ae 1,940 sis 
ae ae ; .. 28 3,680 = 
0 SE . 81 4,280 si 


The extra-fine liqueurs, the price of whichis very 


ence between the double press fly and the single press} high, con:ains larger quantities of alcohol (as much as 
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decreases to 2,570 grains per pint. In liqueurs made | 
from essential oils, all the extract is usually furnished 
by the sugar, to within afew grains. ‘These liqueurs 
are made from very pure recrystallized sugar, contain- 
ing at the most from one to two hundredths of impuri- 
ties. ; ; ; ee 
The firm of Delizy and Doistan is one of the prineipal 
manufacturers of these beverages, in Paris. The total 
area occupied by the yards and buildings of this house 
amounts to 4,500 square feet. The firm’s new factory, 
which was finished in 1883, consists ofa laboratory, 
properly so called (of which a general view is given in 
Pig. 1), of an engine and boiler room, of a store room, 
of bottling and packing rooms, rooms for washing 
bottles, a large store house for alcohol, and extensive 
yaults wherein are stored the casks of brandy, ete.; 
the whole surrounded by yards containing the stables 
and cooperage shop. 

Steam is furnished the motor and various apparatus 
by two 60H. P. boilers that are fed in part by the 
warm water derived from the condensed steam. Near 
the furnace room is the hall in which are located the 
sirup-pumps, the air pumps, and different other ma- 
chines, such as presses, orgeat mills, ete. Above this 
are located the reservoir in which are stored well and 
Seine water, and the diluted sirups ready to enter into 
the composition of liqueurs. 
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Fie, 2--APPARATUS 


The laboratory, which succeeds this, is a vast hall, in 
which are arranged the stills and aging apparatus. 
The stills are 10 in number, and their capacity varies | 
from 65 to 650 gallons. A gallery above them, which | 
communicates with aloft in which the plants are stored, | 
permits of the introduction of the latter into the stills, 
into which the aleohol and water are led by special | 
pipes. The condensing worms are placed in iron plate | 
backs that are sufficiently elevated to allow the hot 
water to run tothe room in which the bottles are washed, 
and to permit the space beneath to be oceupied by the 
Vessels designed to receive the products of distillation. 

These latter, upon coming from the worm, traverse a 
gauge that shows at every instant the discharge and 
the degree of the liquid distilled. From thence they 
are sent by a simple maneuver of cocks to such or such | 
a receiving vessel, according to their flavor. These ves- | 
sels can be emptied into others by means of compressed 


ar. To the right are aging apparatus of a peculiar 
System. The operation of aging consists in submitting 


the liqueur toa temperature of about 100°, in order to 
impart to it a mellowness and smoothness that age} 
alone could give. This is one of the trade secrets that 
we have already spoken of. 

The steam pans, 5 in number, serve for the prepa- 
ration of sugar and fruit sirups. A powerful pump 
sucks up the sirup from these pans and empties it, still 
10t, into a filler, from whence it passes into a cooler 
Consisting of two concentric pipes. The sirup passes 
ito the central one of these, and cold water into the 


outer. The length of this double pipe is such that, al- 
though the syrup enters at over 100°, it is only at 40° 
When it 


= . rat fe . | 
50-55 per cent.), and in this case the 5 pap eo of sugar | 
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in rectangular copper backs, whence they are taken 
and bottled. In summer these apparatus produce thus 
from 900 to 1,000 gallons of fruit sirup per day. 

The most interesting apparatus of this establishment 
are known as manufacturing cans (Fig. 2). These ap- 
paratus, two in number, one for white and the other for 
colored liqueurs, are both alike. They consist of cop- 
per cylinders, into which a system of distribution leads 
all the ingredients that enter into the liqueurs. 

The workman in charge of this apparatus can make 
from 1,800 to 2,200 gallons of liqueur per day, all that he 
has to do being to inaneuver some cocks, and to stir the 
mixture from time to time in order to render it inti- 
mate, and finally, after closing the mouth hermetical 
ly, to open the compressed air cock so as to force the 
liqueur through a conduit into vats. After clarifica- 
tion in the latter, the liqueur is taken out and filtered. 
This last named operation is performed in a vast hall, 


| 260 feet in length by 30 in width, on each side of which 


are stacked up four hundred 130-gallon vats. Of these, 
the upper row receives the liqueur which comes from 
the eans, and which, when it has been clarified therein, 
and has settled sufficiently, passes into one of the twelve 
continuous filters, and from this into a pipe beneath. 
It is from this pipe that the liqueur is drawn for bottling 
or barreling. ‘The bottling is done in this same hall, 
and from here the bottles are carried in hand-carts to 
the packing room. 
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The washing of the bottles is performed mechanical- 


iy. and by means of the warm water derived from the 


coolers, 
We shal] make merely a passing allusion to the 
numerous cellars wherein the brandies are stored, and 


those wherein the 490 tons of black currants per year | 


ure macerated. 

The brandied fruit storehouse contains about 40,000 
gallons of cherries, plums, and wirabelles. Finally, the 
works are provided with 16 iron plate reservoirs of 
7,700 gallons capacity each, whence the alcohol is drawn 
in measure as it is needed. 

This brief description will show the capacity of an 
establishment which, despite its enormous production, 
employs no more than 200 or 250 hands, thanks to im- 





MAGGOTS IN THE HEAD. 


Dr. C. M. HARRISON, of Del Rio, Texas, writes that 
the presence of worms in the cavities of the head, re- 
ports of two cases of which he had seen some time ago 
in the Medical Record, is by no means a very uncom- 
mon phenomenon in that country. There are two 
species of flies which attack diseased parts, viz., the 
blue bottle (Musca vomitoria) and the flesh fly (Sarco- 
phaga camaria, Meg). The blue bottle deposits eggs, 
which are hatched in two or three hours, provided they 
are kept moist and warm, and the flesh fly deposits 
living larve, which commence to burrow at once. It 


| was of the latter kind Linneus said that the larve of 


three females would devour the carcass of a horse as 
quickly as would a lion, These are popularly known 
as ‘‘screw worms,” and they increase in size with amaz- 
ing rapidity. The flies deposit their eggs or larve in 
decomposing substances, and it is probably, the writer 
says, because there isso little decaying animal matter 
in his country, owing to the dry air, that the 
flies so often attack diseased tissues in the living sub- 
ject. Dr. Harrison writes: ‘The first person I ever 
treated for larvew in the nose was a Mexican, a shep- 
herd about forty years of age, who had nasal catarrh. 
I visited him one morning, and found him apparently 
unconcerned, partly because he was suffering but 
little pain at the time, and partly, also, because he had 


Pee | HANDY " 

AIN'T 

Aa a 
iM) 


on 


wesc 
it amy. yi 
| {ti NH } 


HANH 

i i) 
MT il 
i WH 


" 


Aya IRN \ 


FOR MANUFACTURING LIQUEURS. 


cured and seen cured so many cases of screw worms in 
sheep. limmediately injected into the nares a solu- 
tion of carbolie acid in glycerine and water, syringing 
the cavity well, and bringingaway eight orten wriggling 
maggots. I then hoped I had reached them all, but 
was disappointed, on returning a few hours later, to find 
iy patient suffering considerable pain, with a bloody 
serum running from his nose. I then changed sola- 
tions, resorting to corrosive sublimate, turpentine, 
tannin, and morphine, using each in turn, but always 
finding that I had failed to dislodge all the worms. I 
used first one solution and then another, through the 


janterior and then the posterior nares, but despite 


all my efforts the patient died in agony at the end 
of three days. His features were unrecognizable. The 


proved apparatus and the excellent arrangement of the | eyes were swollen and closed, and the face was puffed 


service.—Le Genie Civil. 








A NEW SPECTROSCOPE. 


S. G. Govi, the author, describes a direct vision spec- 
troscope, without prisims and without screens. It is 
merely requisite to employ a very dispersive medium 
(carbon disulphide, oil of cassia, heavy flint-glass) in- 
closed between plane, parallel surfaces. This arrange- 
ment gives a very fine spectrum merely by the internal 
dispersion. The colored rays issue by the second sur- 
face of the medium, ’parallel to the incident rays. 
There is, therefore, no deviation, and Fraunhofer's 
rays, or the luminous spectral lines, are seen quite as 


makes its exit. The fruit sirups are collected | well as in ordinary spectra. 








| out to a level with the nose, while from the nares a 


bloody serum was constantly flowing. 

‘‘About two months later I was called to see another 
case in the same house. The patient was a Mexican 
woman, forty-two years of age. This time, after fail- 
ing toaccomplish much with my injections, I secured 
consultation, but only succeeded in obtaining compan- 
ions in my misery. Finally, at the end of the second 
day, we became desperate, and resolved to see what 
could be accomplished by cutting into the nasal cavi- 
ties. We found it necessary to keep the woman in 
nearly a sitting position, in order to prevent the serum, 
which was constantly oozing, from running down the 
throat. The woman had hardly begun to inhale the 
chloroform when down tumbled a stupefied maggot, 
fully half aninchlong. We thus succeeded in grasping a 
number with the forceps, and the patient, not yet 
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being fully anesthetized, felt them coming down 
through the posterior nares, and as she did so would 
hawk and roll them forward with her tongue and spit 
them out. By putting a cork between the molars and 
using a tongue depressor, we were able, after she be- 
came unconscious, to reach into the throat and seize 
the stupefied worms as they came down. In this way 
we removed sixty-seven worms. I then used anti- 
septic and soothing injections, and hoped the trouble 
was at an end. 

But my disappointment was great, on returning the 
next day, to find the patient with both eyes closed by the 
swelling, picking away an occasional live worm, and suf 
fering severe pain. Becoming desperate, | mixed a half- 
ounce of pure chloroform with an equal amount of the 
antiseptic solution, and threw the whole with consid- 
able force into the anterior nares. The woman gave a 
groan and fell over as thongh dead, and | waited with 
some anxiety to learn whether [ had killed my patient 
or the worms. But the woman recovered, and from 
that time no more live worms were seen. But dead 
ones innumerable came away in knots of from three to 
ten for three days, each time that I syringed out the 
cavity. The woman is alive, but her nose is completely 
hollowed out and sunken in at the sides, for the septum 
and turbinated bones have disappeared. Since that 
time | have always treated the cases in this way, using 
ehloroform first to kill the maggots.” 

Dr. Harrison relates another case, of maggots im 
pacted in the external auditory canal. There was so 
much swelling about the entrance that no injections 
could be used, but by blowing in the fumes of chloro- 
form the worms were killed. Soothing applications 
were made until the swelling was reduced, and the 
dead maggots were then syringed away. 

[In the case of the woman who recovered with loss of 
the septum and turbinated bones, we would venture 
the suggestion that this yas the result of pre-existing 
syphilitic disease. The fetor of syphilitic necrosis 
would be likely to attract the flies, which would deposit 
their eggs or larve in the nostrils, and the maggots 
might then complete the destruction of the soft parts. 
But it is hardly to be supposed that worms could in 
so short a time eat away and completely destroy the 
bone tissue.—Eb. |—Medical Record. 


[Continued from SupPLEMENT, No, 515, page 8228. 
A SYNOPSIS OF ANASTHETICS 
By B. W. RicHARDsoN, M.D. 


VI. METHYL AND METHENE SERIES. AN ESTHETIC 
BASE, METHYL (CHs). A GAS. VAPOR DENSITY, 


75. METHENE(CH,). A GAS. VAPOR DENSITY, 7. 
Mi thylic Alcohol (CH,O). 


Physical properties.—A colorless spirit, sp. gr. 0°810. 
Vapor density, 16. Boiling point, 60° C., 140° F. Freely 
soluble in blood, but precise solubility undetermined. 
Vapor burns in air. 

Physiological properties.—V apor pungent to breathe, 
and slightly provoeative of cough. Quantity of fluid 


required for complete anzsthesia, from 1's to 2 ounees, | 


by volume. Required charge of air by vapor, to satura- 
tion. Action very slow, and with distinct symptoms 
of alcoholic intoxication. A full hour required to pro- 
duce insensibility, which at the deepest is insufficient 
to destroy reflex irritability. Breathing stertorous, 
often with bronchial rale. Recovery very slow, four to 
six hours in deep anesthesia. Temperature reduced 
3 F 





Anesthetic valwe.—Indifferent, owing to length of 


administration and slow recovery, but danger practi- 
eally nil. When the inhalation is enforced to the pro- 
duction of death, the circulation and respiration cease 
simultaneously. 

Date of introduction, 1867.—B. W. Richardson, M.D. 


Methyl Bromide (CH;Br). 


Physical properties.—An extremely volatile fluid, sp. 
gr. 1°660. Vapor density, 47°5. Boiling point, 10° C., 
50°F. Solubility in blood undetermined. Vapor 
burns in air. 

Physiological properties.—Analogous to those of ethyl 
bromide, described on page 8228, but causing more ir- 
ritation, with salivation, 

Anesthetic valwe.—Analogous to ethyl bromide, but 
less practical, owing to extreme volatility and lesser 
steadiness of action. 

Date of introduction, 1867.—B. W. Richardson, M.D. 


Methyl Chloride (CH,C)). 


Physical properties.—A colorless gas. Vapor density, 
25°25. Solubility in blood undetermined. Burns in air 
with pale green flame 

Physiological properties.—Gas very pleasant to 
breathe. Required charge of air, 15 per cent. Anies- 
thetic action rapid and most effective, with the briefest 
spasmodic stage, or with no such stage. _Insensibility 
deep. Recovery rapid, not longer than five minutes 
from deepest*narcotism, and with no bad after effects. 
Vomiting very rare, 

Anesthetic value.—One of the best and safest of 
anesthetics; safest of all anzsthetics containing chlor- 
ine, but difficult of management, owing to its being a 
gas. Carried to the point of production of death, the 
heart outlives the respiration, and the muscles retain 
their irritability after death for periods of three to 
four hours. The heart pulsated spontaneously, in 
one case of a rabbit, killed by the vapor, for forty 
minutes. . 

Date of introduction, 1867.—B. W. Richardson, M.D. 


Methylic Ether (C,H,0). 


Physical properties.—A_ colorless gas. Vapor density, 
23. Solubility in blood. 30 volumes at 98° F. Burns in 
air. 


Physiological properties.—Gas pleasant to breathe, | 


and causing no irritability. Required charge of air, 25 
per cent. Anzsthetie action rapid up to complete in- 
sensibility, without any manifestation of spasmodic 
stage. Possesses remarkable property of destroying 
sensibility before destroying consciousness. Recovery 
from deep anesthesia rapid, and unattended by any 
bad symptom or vomiting. Temperature reduced 1° 
to 2° F. in deep anesthesia. 


Anesthetic properties.—1 consider methylic ether! 





| described above. 


| danger, death having occurred under its influence, is 





to be the safest of all anesthetics hitherto discovered. | chloroform for inhalation, with the idea of preventing 
Pigeons and rabbits will remain anesthetized in a full collapse from chloroform. 3 

anesthetic atmosphere for twelve minutes without! Date of introduction, 1849.—T. Nunneley. 

dying, and allowed to die are recoverable by artificial 
respiration seven minutes after cessation of all signs | 
of life. The one practical objection to methylie ether 
as an anesthetic consists in its being a permanent 
gas at ordinary temperatures. I have administered it 
successfully twenty-seven times to the human sub- 
ject. 

Date of introduction, 1867.—B. W. Richardson, M.D. 

Methene Chloride (Methylene Bichloride) (CH,Ch). Vienna mixture is made by combining eight parts of 

Physical properties.—A colorless fluid, sp. gr. 1434, ether with one part of chloroform in hot weather; six 
Vapor density, 42°5. Boiling point, 40° C., 104° PF. parts of ether with two parts of chloroform in cold 
Solubility in blood not correctly determined. Vapor weather. : : 
burns in air with a pale green flame. Physical properties.—A fluid, very unstable, the 

Physiological properties.—V apor pleasant to breathe ether boiling at 96° F., the chloroform at 140° F., with 
and not irritating. Qypantity of fluid required for the vapor density of the ether 37, of the chloroform 
anesthesia, 1 to 6 fluid drachms. Required charge of 59°75. ’ : y ‘ 
air, 5to10 per cent. Action rapid, with short but Physiological properties.—Vapor pleasant to inhale 
rather acute spasmodic stage. Insensibility perfect. Quantity of fluid required for anesthesia, 4 to 8 fluid 
Recovery rapid, and usually without bad symptoms. drachms. Action determined, and recovery rather more 
Vomiting about once in six administrations. Animal rapid than after ether alone. Vomiting more frequent 
temperature reduced from 2° to 3° F. under deep and severe, according to the experience of the author, 
amesthesia. than from chloroform. 

Anaesthetic value.—Pure methene chloride is one of Anesthetic value.—The mixture, first used in Vienna, 
the best anesthetics, but not free from danger. ‘The Was so much approved of there that a local law was 
deaths from it have been estimated at 1 in 7,000 ad- passed that it should be the only anesthetic employed. 
ministrations. it was reported to have been administered 33,000 times 

Date of introduction, 1867.—B. W. Richardson, M.D. without one fatal result. In 1860 author administered 

it thirty times, but gave it up, owing to the severity of 
Methenyl Chloride (Chloroform) (CHC\s). the vomiting induced by it. 
E ' : sis Date of introduction, 1856 circa.— Doubtful by 

Physical properties. —A colorless fluid, sp. gr. 1°525. | whom introduced. ; 
Vapor density, 61°75. Boiling point, 60° C., 140° F. 
Solubility of vapor in blood, 1 in 16,285 according to | 
Snow, but not correctly determined. Vapor extin-| 
guishes flame. N . 

Physiological properties.—Vapor slightly pungent,| ‘This mixture is made by combining absolute ethylic 
but pleasant to inhale. Quantity of fluid required for) ajcohol of sp. gr. 0°795 with chloroform and ethylie 
amesthesia, 1 to8 fluid drachms. Required charge | ether. Proportions vary With different administrators, 
of vapor inair, 5 percent. Action steady and deter- Present author thinks four parts ether, two parts chio- 
minate, with, as arule, a sharp, spasmodic stage. Re- | roform, and two parts alcohol, by fluid measure, the 
covery moderately rapid, without bad_ after results. | pest proportions. 

Vomiting once in nine administrations (Snow). Animal Physical properties.—A fluid, very unstable, having 
pence or reduced from 2° to3° F. during deep three different boiling points and vapor densities. 
SUMSCHCSA. hysiological properties.—Vapor pleasant to inhale. 

Anwsthetic value.—One of the most ready and largely Quantity conieel eascioee cauvatienio. 4 to 8 — 
used of anesthetics. Deaths from it probably! in drachms, Is fairly regular in action, effective, and 
from 2,500 to 3,000 administrations. e altogether a good combination. Recovery from it is 

Date of introduction, 1847.—Sir James Simpson, | rather slow, but after effects are not severe. Vomiting 
M.D. is not very eo \ : 

. — . Ye (C(t Anesthetic value.—Altogether a very good mixture, 
Methane, Methyt Hydride, or Marsh Gas (CH.). No record has yet been given of a death from this anes- 


Physical properties.—A colorless gas. Vapor dens. thetic. : ; ate 
ity,8. Solubility in blood undetermined. Burns in| Date of introduction, 1866.—Robert Ellis. 


air. - 
Physiological properties.—An odorless gas, breathed Hydramyle. 
without irritation. Quantity required in air for anes- A mixture made by adding amyl hydride to zine in 
thesia, 35 per cent. Anesthesia slowly induced with- making methylene bichloride from chloroform. 
out any active spasmodic stage. Physical properties.—A colorless ethereal fluid. Sp. 
Anesthetic value.—A very good anesthetic, but not gr. 0°720. 
practical, owing to its being a gas. Phusiological properties.—V apor ethereal, sweet, and 
Date of introduction, 1849.—T. Nunneley. B. W. very pleasant to breathe ; quantity required to produce 
Richardson, M.D. (1867). anesthesia, 2 to 4 fluid drachms. Action extremely 
‘ rapid, complete insensibility sometimes occurring 
Methylal (CsH.Os). within the minute. Peculiar inits effect in that in- 
_ Physical properties.—A colorless fluid, sp. gr. 0°855. 





IX. SERIES OF ANASTHETIC MIXTURES. 


At various times mixtures of one or more of certain of 
the anesthetics included in the {preceding series haye 
been brought into practice, and require to be named jn 
order to render this synopsis complete. 


Vienna Mixture. 


Alcohol, Chloroform, and Ether M‘xture, 
(Commonly called the A.C.E. mixture.) 


sensibility from it intensifies for a few seconds after it 
Vapor density, 38. Boiling point, 42° C., 107°6° F. Sol- is withdrawn. Recovery, when it commences, almost 

ubility in blood, 1 part in 3. Vapor burns in air with immediate. : 

some difficulty. Anesthetic value.—An excellent anesthetic for short 
Physiological properties.—V apor agreeable to breathe. operations like extraction of a tooth. Was adiminis- 
Quantity required to produce anesthesia, from 1 to 3 tered by author forty-six times to the human subject, 
fluid ounces. Required charge of vapor in air, 35 per with production of insensibility within an average of 

cent. Amiesthetic action extremely slow, and in almost fifty seconds, and without vomiting or any other un- 

all respects like methylic aleohol. Recovery very pro- | toward symptom. — , 

longed, but without painful symptoms or vomiting. Date of introduction, 1871.—B. W. Richardson, M.D. 

Anesthetic value.—The same as for methylic alcohol, Methylene Ether. 


A mixture produced by combining equal parts of,ab- 
solute ethylic ether with methylene bichloride. 
Physical properties.—A colorless fluid, more stable 
than the other anesthetic mixtures, the vapor dens- 
ity of ether being 37, of methylene 42°5; the boiling 
aaa: i cal ; a , = point of ether 96°,F., of methylene 104° F. 
Physical properties.—A gas. Vapor density, 22. Solu- Physiological properties.—Vapor pleasant to inhale. 
bility in blood not accurately determined. Supports Quantity required for complete anesthesia, 2 to 8 fluid 
combustion. Is condensable into a liquid under pres- drachms. Action steady and rapid, with very slight 
sure of 30 atmospheres at —88° C., —126-4° F. spasmodic stage. Recovery quick, with few bad after 
Physiological properties.—Inodorous gas, breathed | effects, and vomiting infrequent. 
without any irritation, and producing, rapidly, deep) Anesthetic value.—An exceedingly good combination 
insensibility, which cannot, however, be long sustain- and deserving a further trial than it has received. 
ed. Recovery rapid. Diluted with air, the insensibil- Author administered it thirty times with most satis- 
ity, much less perfect, is attended with great emotional factory results. One death occurred in the practice of 
excitement. Mode of producing anesthesia different Mr, Lawson Tait, from administration of a fluid sup- 
from that of all other anesthetics, except carbonic acid, posed to be this mixture, but which contained chloro- 


Date of introduction, 1868.—B. W. Richardson, M.D. 


VIL. NITROGEN SERIES. ANZSTHETIC BASE, NITROGEN 
(N)? AGAS. COMBINING WEIGHT, 14. 


Nitrous Oxide (Laughing Gas) (N30). 


| which, in regard to the asphyxia induced by it, itmuch form in large proportion. In death of lower animals 


resembles. 
Anesthetic value.—It isan admirable anesthetic for 
saort operations, and although not absolutely free from 


in this vapor, circulation survives respiration. 
Date of introduction, 1870.—B. W. Richardson, M.D. 


Methylic-Ethylic Ether. 


A mixture made by saturating ethylic ether with 
methylic ether gas. 

Physical properties.—Colorless liquid of sp. gr. 0°720. 
Very unstable and inflammable. 

Physiological properties.—Extremely pleasant to 
breathe, and yielding all the effects of methylic ether, 
except that anesthesia is slower and more prolonged. 

Anesthetic value.—Would be among the most valu- 
able of anesthetics if it were more stable and practical 
in application. 

Date of introduction, 1867.—B. W. Richardson, M.D. 

Compound Anesthetic Ether. 
A mixture of equal parts of absolute ethylic ether 
| and of amy! hydride (rhigolene). e 
|_ Physical properties.—A light fluid. Sp. gr. 0°67. 
Boiling point, 90° F. 


| unquestionably by far the safest of all known general 
anesthetics. Deaths probably not more than one in 
100,000 administrations. The administration is at- 
tended, occasionally, with prolonged after effects of 
| dyspepsia and vertigo. 

| Date of introduction, 1800.—Sir Humphry Davy. 
Horace Wells (1844). 

The first operation inaugurating the era of modern 
anesthesia was upon Horace Wells himself, for extrac- 
tion of a tooth under the influence of nitrous oxide, 
on December 11, 1814, at Hartford, Connecticut. Ad- 
ministrator, Mr. G. Q. Colston; operator, Dr. Riggs. 





VIIl. TERPENE SERIES. ANASTHETIC BASE, TURPEN- 
TINE (CyoHis). AN OIL. VAPOR DENSITY, 68. 


Turpentine (CioH,e). 


Physical properties.—Colorless fluid, sp. gr. 0°865. 
Vapor density, 68. Boiling point, 160° C., 320° F. Sol-! Physiological properties.—Pleasant to breathe, and 
ubility in blood undetermined. Vapor burns in air. a rapidly acting anesthetic, but discovered to be dan- 

Physiological properties.—Vapor irritating at first gerous, causing death inthe lower animals, suddenly, 
and difficult to breathe, but productive, slowly, of deep from cardiac paralysis. 
anesthesia, accompanied with convulsive rather than Anesthetic value.—Is not recommendable as a gel 
tetanic movements. Recovery slow, asif from deep in- | eral anesthetic. and has once been acause of death i0 
toxication. — man. For producing local anesthesia from cold in the 

Anesthetic value.—Indifferent, but has been used on form of spray is good, and is generally employed. 
the human subject, in emergency, with success, in the| Date of introduction, 1868.—B. W. Richardson, M.D. 
absence of a better anesthetic. Has also been added to —The Asclepiad. 
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ag BACTERIOLOGY.* 


By ALFRED L. Loomis, M.D., LL.D., Professor of | 
Pathology and Practical Medicine, New York. 


BEFORE commencing the history of the so-called 
infectious diseases, I will invite your attention toa brief 
consideration of those low forms of life w'tich have be- 
eome known to our every-day literature as Bacteria. 
The scientific world is at present devoted to their 
ssudy, and it is a subject of especial importance to us 
in commencing our studies of the etiology of the 
elass of diseases which are about to engage our at- 
tention. 

If bacteria are active elements in the production of 
pathological conditions, their biology becomes a mat- 
ter which must concern every progressive medical in- 
vestigator. If, on the other hand, as many are inclined 
to believe, they have little or nothing to do with the 
eausation of disease, it equally becomes us as intelligent 
men to investigate, and if possible determine, their 
real significance. At different periods in the history 
of medicine different theories have been advanced, 
and for a time have held the minds of the profession, 
to account for the causation of disease, as well as for 
the peculiar phases which it assumes during its active 
progress. 

There are at present two prominent theories in re- 
gard to the infections which produce disease. The first 
is based upon chemical processes; the second, upon the | 
multiplication of living organisms. The chemical 
theory maintains that after the infectious element has 
been received into the body it acts as a ferment, and | 
gives rise to certain morbid processes, upon the prin 
ciple of catalysis. The theory of organisms, or the 
gern theory, maintains that the infectious elements 
are living organisins, which, being received into the 
system, are reproduced indefinitely, and excite morbid 
processes which are characteristic of certain types of 
disease. This latter theory so readily explains many 
of the facts connected with the development and re- 
production of infectious dis@éases that it has been un- 
oualifiedly adopted by a large number of investigators. 
The proofs of this theory had not, however, advanced 
beyond the demonstration of the presence of certain 
forms of bacteria in the pathological changes of a very 
limited number of infectious diseases, until February, 
1882, when Koch announced his discovery of the tu- 
berele bacillus, since which time nearly every disease 
has its supposed microbe, and the race is indeed swift 
in which the would-be Kochs press forward with new | 
gerius for public favor. 





view the subject of bacteriology, noting first the 
different genera, their biology, etc., and the modern 
means employed in their study. In referring to the 
practical study of our subject, I shall do little more 
than deseribe very briefly the processes as employed in 
our own laboratory of biology. Here you will find 
every means for investigating this subject, and I hope 
you will avail yourselves of the facilities offered for 
practical work. 

The term bacteria, or microbe, refers to minute par- 
ticles of matter, microscopic in size, which belong to 
the vegetable kingdom, where they are known as fungi. 
If we examine a drop of decomposing urine under the 
microscope, amplifying say four hundred diameters, 
the field is seen swarming with minute bodies, some 
mere points, others slightly elongated into rods, all in | 
active motion, rising, falling, oscillating—a ceaseless | 
confusion. If the water be allowed to evaporate, all 
becomes still, and the slide seems covered with mere 
dust. Apply a drop of water, and after a short time | 
the little, dried up granules again show their activity, 
as though nothing had intervened to disturb their 
vocation. Similar minute forms are seen in every 
decomposing fluid, often in the blood and sputum of | 
healthy persons. The air is full of them; the dust of 
our dwellings abounds with their spores in countless 
numbers, only awaiting suitable conditions to start 
into active and rapid reproduction. As I have said, 
certain forms are found in the blood of healthy 
persons, while other forms are found in the blood of 
disease. 

All these different organisms have become familiar 
to us under the generic term bacteria, which is a very 
unfortunate use of the term, as it really applies to only 
asingle class of fungi. Cohn, whose classification | 
think is the simplest and the best, calls them schizomy- 
celes, and makes the following classification: | 

CLASSIFICATION OF SCHIZOMYCETES (BACTERIA).— 
1. Sphero-bacteria, or micrococci. 2. Micro-bacteria, | 
or bacteria. 3. Desmo-bacteria, or bacilli. 4. Spiro- 
bacteria, or spirilla, spirochete. 

| will now briefly refer to the more important fea- 
tures of each of these classes. 

First, of sphero-bacteria, or micrococci. This is the 
simplest of the fungi, and appears as a minute organ- 
ism of spherical form. It multiplies by fission—a 
single coceus forming two, these two producing four, 
and so on. They present a variety of appearances 
under the microscope, as you will observe in Fig. 1. 








Way « ° v 
Fig. 1.—SPHERO-BACTERIA (MICROCOCCI). 
A, Micrococeus vaccine (X< 1,000); B, same in chains 
(X 690); C, a zoogl@a mass; D, M. gonorrhea (x 600). 
From single isolated specimens (which under the high- 
&st nagnifying powers present nothing beyond minute 


_* A lecture delivered in the Medical Department of the City of New 
York, October 14, 1885. 


| thrax. 
; the spores from which, as the rods break up, future 


| points), you will observe them in pairs, again in fours, | They not infrequently are attached together at their 


or in clusters of hundreds—yes, thousands (form- 
ing zooglwa), and still adhering together, forming 
chains. 

When a given specimen is about to divide, it is seen 
to elongate slightly, then a constriction is formed, 
which deepens until complete fission ensues. Micro- 
cocei possess no visible structure. They consist of a 
minute droplet of protoplasm (tmyco-protein), sur- 
rounded by a delicate cell membrane; certain forms 
are embedded in a capsule. (Diameter, 0°0008 to 0°001 
millimeter. ) 

These little organisins, when observed in a fluid like 
blood, sputum, ete., are found to present very active 
movements, although provided with no organs of 
locomotion. This Brownian motion is possessed by 
almost every winute particle of matter, organic and 
inorganic, and is not due to any inherent power of the 
individual. 

Micrococei are almost omnipresent. They are always 
found in millions where moist organic matter is under- 
going decomposition. They are associated with the 
processes of fermentation, in fact they are essential to 
it. The souring of milk succeeds the multiplication of 
these germs. They abound in the air, the earth, the 
water. Certain varieties are pigmented, and you will 
observe colonies of these chromogenic cocci multiplying 
in our laboratory upon slices of boiled potato, egg, ete., 
presenting all the colors of the rainbow. Fortunately, 
all of these germs are not associated with, or rather are 
not the cause of, disease. Certain species, however 
(termed pathogenic), are always associated with certain 
diseased conditions. 

The second plate which | present (Fig. 2) illustrates 





Fira. 2.—MICRO-BACTERIA (BACTERIA). 
C, same (X 2,100) showing flagella. 


the microscopical appearance of the Bacterium termo, 
micro-bacterta. You observe that they are slightly 
elongated, and inasmuch as they multiply by division 
they frequently appear coupled together, linked in 
pairs, and in chains. They are generally found in pu- 
trefying liquids, especially infusions of vegetable mat- 
ter. They possess mobility to a remarkable degree. 
Observing a field of the bacterium termo under the 
microscope, they may be seen actively engaged in turn- 


ing, twisting, or oscillating—a delicate, tail-like fila- | 


ment, or flagellum, has been demonstrated as attached 
to one or both extremities. This is too minute to 
be generally resolved, even if it is a common ap- 
pendage. 

Micro-bacteria are of various kinds, and although 
many are pathogenic, the bacterium septicemia of 
Koch produces the most rapidly fatal results when in- 
troduced into the circulation of a living being. Other 
examples of this class, resembling in every respect, as 
far as their microscopic features are concerned, the 


septicemic bacterium, are frequently found in the} 


blood of perfectly healthy persons. 

Desmo-bacteria (or bacilli) are rod like bacteria, oc- 
curring of various lengths and of different thickness. 
On this account authors have introduced the term vé- 
brio, as applied to the long, slender, curved, and 
thread-like bacillus; bacilli are not infrequently pro- 
vided with a flagellum, which assists in locomotion. 
The different species of bacilli differ greatly in their 
microscopic appearance; while some are rounded at 
their extremities, others are square cut, and others 
pointed. Bacilli may develop by division, but their 
usual mode of development is by spores. You will ob- 
serve in Fig. 3 the bacillus of tuberculosis and an- 
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Fig. 8.—DESMO-BACTERIA (BACILLI. 


A, Bacillus tubereulosis (x 2,000); B, the same (x 350); | 


C, Bacillus anthracis, from the blood in splenic 
fever (x 750); D, Bacillus lepre, showing bacilli in 
cells isolated from tuberculous nodules by teasing 
(* 1,000). 


Notice at intervals the dots, which represent 


bacilli are developed. 

Spiro-bacteria. In Fig. 4 1 present to you drawings 
of two different forms of spiro-bacteria—the spirilla 
and the spirochete. The former have short, open 
spirals; the latter long and closely wound spirals. The 
sptrillum volutans is often found in drinking water, 
and, in common with some other specimens of this 
class, is provided with flagella, sometimes at both ex- 
tremities, which furnish the means of their rapid loco- 
motion. The spiro-bacteria multiply by spores, al- 
though little is at present known of their life history. 


| extremities, forming zigzag chains. 

| In this brief description of the principal varieties of 
bacteria (classified according to their form), we have 
|seen that they differ greatly in appearance, from the 
jiinute dot of the micrococcus and the elongated dot 
|of the bacterium proper to the elongated rod or cy- 
linder of the bacillus and the long spirals of spiro- 
| bacteria. It is unfortunate that these minute forms 
of life are not sufficiently constant in habit to always 
j) attach themselves to one or the other of these genera. 
|The micrococeus has a habit of elongating until it is 
impossible to recognize him except as a bacterium; 
while bacilli break up until their particles exactly re- 
semble the micrococci. Again, there are other forms 
| which cannot be classified with the above; but I will 
not at present burden you with the complicated forts 
of fungi which are found existing as moulds, yeast- 
slants, etc., but will pass to the consideration of the 
tology of bacteria. 

Bacteria cannot exist without water. Certain forms 
require oxygen, while others again thrive equally well 
without it; some thrive in solutions of simple salts, 
while others fastidiously object to anything less than 
broths of albuminoid material. 

Tho most important clement in the successful multi- 
plication and growth of fungi seems to be the main- 
| tenance of certain temperatures. The temperature of 
the human body is necessary for certain pathogenic 
bacteria, while ordinary temperatures serve for many 
varieties. Still, there are points above or below which 
all cease to live. immersion in boiling water rapidly 
destroys most forms, while prolonged boiling is fatal 
to all. It appears that while many forms of fully de- 
veloped germs are easily destroyed by a temperature 














Fie. 4.—SPIRO-BACTERIA. 


lt is my purpose this afternoon to pass in rapid re- A, Bacterium termo; B, same in zoogl@a mass (xX 600); A, Spirocheta Obermeieri, from blood in recurrent 


fever (X 1,000); 
water, showing flagella (x 3,000). 


B, Spirillam undula, from bog- 
After Dallinger. 


much less than 212° F., their spores are capable of 
withstanding high temperature with less risk of in- 
jury. The peculiar behavior of each species under ob- 
servation, must, as regards the effect of heat, be care- 
fully determined, ascertaining the most favorable tem- 
perature for their development and the degree of heat 
necessary for their destruction. If the conditions of 
temperature, media, ete., are observed carefully, they 
will develop with extreme rapidity. 

In the study of the relation of a given bacterium toa 
certain disease, it becomes necessary to attend careful- 
ly to three different operations: 

First, the organism supposed to cause the disease 
must be found and isolated. 

Second, it must be cultivated through several gen- 
erations, in order that absolute purity may be secured. 

Lastly, the germ must be again introduced into a 
healthy living being. 

If the preceding steps be successfully carried out, and 
the original disease be communicated by inoculation, 
and the germs be again found in the diseased body, we 
have no alternative; we must conciude that we have 
ascertained the cause of the disease. The importance 
of being familiar with the etiology of disease before we 
can expect to combat it with any well-grounded hope 
of success is evident. 

The three steps I have alluded to are surrounded 
with difficulties ; and if you will follow me, I will en- 
deavor to indicate some of them. 

Let us oupgess. for example, that we wish to repeat 
the work of Koch with the bacillus of tubercle. Let 
me premise by saying that it is believed that certain 
little rod-like forms are invariably found associated 
with tubercle. If the sputum of a phthisical patient 
| be submitted to the skilled microscopist, he is always 
able to demonstrate the bacilli. This goes for very 
little. Because bacilli are found in phthisis, it is no 
more certain that they are the cause of phthisis than is 
it certain that cheese-mites are the cause of cheese. But 
if with these bacilli we can inoculate a person, and thus 
produce tuberculosis, we have the chain complete. 

Well, supposing we were to inject some sputum from 
a phthisical person into the blood of a healthy person, 
and then boldly announce to the world that you have 
demonstrated the relation of cause and effect between 
the bacilli and phthisis. You would start such an up- 
roar of objection as would speedily convince you that 
there was much work yet for you in the domain of 
bacteriology. 

Among these objections would appear this, and very 
properly too: ‘‘You have injected into the blood of 
your unfortunate patient pus, morphological elements, 
and, perhaps, half a dozen other forms of bacteria with 
the sputum, any one of which is just as likely to pro- 
duce the lesion as the bacillus you have selected.” 

So you must begin again. You must first isolate 
your bacillus. . 

It is a fortunate fact in the biology of bacteria that 
| nearly every specimen has a peculiar mode of growth. 
\If ] were to take a glass plate, one side of which is 
| coated with a thick solution of hot, peptonized gelatine, 

and allow the latter to cool, the gelatinous matter will 
| become solid. If, now, with a wire dipped in some 
| tuberculous matter, I draw a line along the gelatine, I 
| have deposited at intervals along this line specimens of 
| 'T. bacilli. If this plate be now kept at a proper tem- 
| perature, after a few days, wherever the bacilli have 
been caught, a grayish spot will appear, which, easily 
|seen with the naked eye, gradually spreads and be- 
jcomes larger. These spots are colonies containing 
| thousands of T, bacilli. It is not probable, however, 
that we have been fortunate enough to have avoided 
depositing other germs along the line. If putrefactive 
bacteria are present, they will liquefy the gelatine. 
Various appearances are thus afforded, even to the 
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naked eye, according to the particular bacterium pre- 
sent, and we soon become familiar with the character- 
istics of particular germs. 
usually made in test-tubes containing peptonized 
gelatine, coagulated blood-serum, ete. Let us return 
to our gelatine-plate. We find a spot which answers 
the description of a colony of tuberele bacilli. We 
now take a minute particle from this colony on a wire, 
and convey it to the surface of some hardened blood- 
serum ina test-tube. We plug the tube so that no air- 
germs may drop in, and place it in an incubator at the 
proper temperature. After several days, if no con- 
tamination be present, a colony of bacilli will appear 
around the spet where we sowed the spores. Let us re- 
peat the process, take a particle from this colony, and 
transfer to another tube ; this is our second culture 
his must be repeated until we are satisfied that we 
have secured a “pure culture.” If this be carried to 
the twenty-fifth generation, we may be assured that 
there remains no pus, no plomains, nothing but the de- 
sired bacilli. It is a proper material now for énocula- 
tion 

Practically, many precautions have to be thrown 
around every step of our work. You ean see that 
spores might accidentally be attached to our tubes. 
They must be sterilized. This is accomplished by ex- 
posing them to prolonged high temperature in an 
oven, Similar precautions are taken with the plug of 
cotton used to stop the mouth of the tube. The wire 
must be heated to redness always just before using. 
We are in constant danger of contamination, and some- 
times fail even with the utmost care. Fortunately, we 
can determine whether everything is as it should be. If 
a tube shows signs of admixture, it is discarded at once 
and another trial made. 

Negeli has proposed a “ dilution method ” for obtain- 
ing “pure cultures.” He had some urine containing 
large micrococci which he wished to cultivate. The 
urine also contained numerous bacilli, A single drop 
of the urine, supposed to contain five hundred thousand 
bacteria, was mixed with about two ounces of pure wa 
ter and shaken thoroughly. This dilutes the urine a 
thousand times. One drop of this is now mixed with 
another two ounces of water, and a millionth dilution 
was obtained, in which every drop must average to con 
tain one bacterium. He inoculated ten tubes of gela- 
tine each with one drop of this dilution, After incuba- 
tion it appeared that four tubes remained sterile, one 
contained bacilli, and five the desired coce?. 

You will find in our Biological Laboratory the mod 
ern appliances for sterilizing the fluids, vessels, ete., as 
well as several incubating ovens, the temperature of 
which may be maintained at a given point for months. 
The large incubator constructed by Dr. Miller will ae- 
commodate several thousand culture-tubes at once, 

We have, then, finished the second step in our work, 
that is, we have obtained our bacilli pure, and have 
cultivated them through several generations, and it is 
improbable that our culture-tubes contain any con- 
tamination from the original source of our supply of 
bacteria, 

It remains for us to complete the work, that is, we 
must now reproduce the disease by inoculation with 
our pure culture, Now, we are forced to resort to the 
lower animals for experiment. No one, as yet, has suffi- 
cient admiration for science to inoculate himself. 
Hence it is impossible to complete a perfect chain of 
evidence. Objection can be reasonably made to the 
employment of mice and Guinea-pigs. It is just pos- 
sible that deductions from such experiments would not 
hold with human beings. But there seems to be no 
alternative. We proceed to inoculate several Guinea 
pigs with our pure culture of tubercle bacilli. The fol- 
lowing are the results as first obtained by Koch, and 
which are almost identical with the phenomena obtain- 
ed in our own work. The utmost care having been 


taken to avoid contamination of our virus (by heating | 


the inoculating needle red hot just before using), a 
puncture is made through the skin, and a few drops of 
pure culture injected into the loose areolar tissue of the 
neck. 

* The wound generally closes on the second day. The 
inguinal and axillary lymphatics become swollen on 
the eighth day. From this time the animals lose 
weight rapidly, and die in four or five weeks from the 
time of inoculation. In the spleen and liver the 
characteristic tubercular changes are found.” Koch's 
results led him to believe that ‘** the bacilli occurring in 
tuberculous substances were not merely the attendants 
of tuberculous processes, but the cause of them, and 
that the bacilli actually represented the true tubercle- 
virus.” 

I have spoken thus of the tubercle-bacilli in order to 
give you a general notion of the processes employed 
and the precautions necessary in this work. ‘The steps 
are nearly the same with the bacteria found in other 
diseases. The same extraordinary precautions are 
always necessary to avoid contamination. Some thrive 
in one fluid, some in another, some at ordinary tem- 
peratures, some at the body-heat. 

From my remarks thus far you may have inferred 
that it is a very easy matter to find the bacterium of 
any particular disease, but I must correct this error. 
Let us place a particle from the discharges of a cholera 
patient under the microscope. Among the objects fill- 
ing the field are numerous little curved rods—the com- 
ma bacilli. But if you now substitute a drop of fresh 
norma! saliva for the choleraie discharge, you will tind 
little curved rods in every respect like the commas of 
cholera. I may as well say at once that the microscope 
alone will not enable us to determine whether a given 
bacterium is pathogenic or not. You have already 
seen that each species possess peculiarities of growth in 
our culture-tubes. 

Bacteria also frequently afford peculiar chemical re- 
actions. For example, nitric acid will discharge the 
color from all bacilli, artificially dyed with anilin, ea- 
cept those of tubercle and anthrax. One species is stain- 
ed readily with one dye, that leaves another unaltered. 
Thus we are enabled in the laboratory to determine 
whether the bacilli found in sputum, for example, are 
from tubercle or are the bacteria of decomposition. 

From what I have said of the tubercle bacillus, it 
would seem as thoroughly demonstrated that it was the 
cause of tubercle in these animals. But we must walk 
cautiously here. These are not human beings: who 


knows that like results would follow their inoculation? 
The animals used by Koch were animals very subject to 
tubercle. 

We must, from the very nature of our environment, 





Cultures of bacteria are! 
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be constantly inhaling these germs as we pass through 
the wards of our hospitals—yes, they are floating in the 
air of our streets and dwellings. It becomes necessary 
for us to inquire, If bacteria cause disease, in what 
manner do they produce it? Ziegler says: ‘* The 
healthy organism is always beset with a multitude of 
non-pathogenous bacteria. They occupy the natural 
cavities, especially the alimentary canal. They feed on 
the substances lying in their neighborhood, whether 
brought into the body or secreted by the tissues. In 
so doing they set up chemical changes in these sub- 
stances. While the organs are acting normally, these 
fungi work no mischief. The products of decomposi- 
tion thus set up are harmless, or are conveyed out of 
the body before they begin to be active.” If bacteria 
develop to an inordinate extent, if the contents of 
organs are not frequently discharged, fermentation 
processes nay be set up, which result in disease. 
Bacteria must always multiply and exist at the expense 
of the body which they infest, and the more weakened 
the vital forees become, the more favorable is the soil 
for their development. 

Septicemia is caused by the absorption of the pro- 
ducts of putrefaction induced by bacteria. Before 
bacteria can multiply inside or outside the body, they 
must find a congenial soil. The so-called cholera 
bacillus must gain access to the intestinal tract before 
it finds conditions suitable to colonization. They do 
not seem to multiply in the stomach or in the blood, 
but once injected into the duodenum they develop with 
astonishing rapidity. The delicate epithelial cells of 
the villi become swollen, soften, and break down, ex- 
posing the mucosa. 

But it becomes us to proceed in this matter with 
great caution. We must avail ourselves of every means 
of research, and patiently endeavor to ascertain what 
of pure gold there isin this new field of study. The 
subject is a fascinating one, and it seems to settle, orat 
least open the way of settling, so many hitherto diffi- 
cult questions in pathology that it has been accepted 
by many without such a basis of facts as every careful 
investigator should demand. Another very extensive 
and important field opened by bacteriology is that of 
the prevention of disease by inoculation of attenuated 
or modified bacterial matter. 

Pasteur, experimenting with the bacilli of anthrax, 
found by exposing the microbes to a certain tempera- 
ture, higher than that most favorableffor their develop- 
ment, they lost their virulence to such an extent that 
he could vaccinate sheep without danger; and that 
animals so vaccinated were, for a given time, rendered 
ineapable of contracting anthrax. Various opinions 
are held regarding the value of these experiments at 
present. Youare all familiar with the newspaper ac 
counts, at least, of Dr. Ferran’s experiments with the 
cholera inoculation. We are not at the present time 
able to speak with any degree of positiveness regard- 
ing the value of this work. 

What is to be the future of the very interesting and 
fascinating studies to which | have this afternoon brief- 
ly directed your attention, no one as yet can determine. 
It is in the hands of ardent students, who are every- 
where carrying out new investigations, and I shall not 
burden you with my own opinions in regard to it. The 
great question at present to be settled is, whether we 
are about discovering the ultimate cause of many 
hitherto obscure pathological states, or whether these 
microbes are only bacteria of health taking advantage 
of diminished vitality to develop with increased 
rapidity—whether they are the cause or the scavengers 
of disease.—Medical Record. 


PREVENTION OF DIPHTHERIA, SCARLET 
FEVER, MEASLES, CHOLERA, SMALL-POX, 
AND OTHER CONTAGIOUS OR INFECTIOUS 
DISEASES.* 


By J. H. RayMonpb, M.D., Commissioner of Health of 
the City of Brooklyn. 


DIPHTHERIA, searlet fever, measles, and small-pox 
are highly contagious diseases, attacking persons of 
all ages, and may be contracted from those who are 
already affected, from the clothes that they have 
worn, and from everything which has been in the 
room with them. The infection clings to the body 
even after death, and these diseases may therefore be 
contracted from the bodies of those who have died 
with them. Even the walls of the room may be a 
source of infection to persons coming into it after the 
patient has left it, unless the infectious material is 
destroyed. In order to prevent the spread of these 
diseases in a family or house where they exist, and to 
promote the recovery of the sick, the following simple 
measures should be conscientiously and rigidly car- 
ried out, thereby preventing much suffering and saving 
human life. 

An upper, sunny room, provided if possible with 
an open fire-place, and with no children on the same 
floor, should be arranged for the patient by removing 
everything from it which can possibly be spared, such 
as books, clothing, carpets, upholstered furniture, 
and window curtains; also plants, birds, and other 
pets, remembering that when once the patient has en- 
tered the room, nothing can with safety be removed un- 
til disinfected. By thus stripping the room of all 
articles except those absolutely necessary, the subse- 
quent disinfection is much more easily performed. If 
it is deemed necessary, a few small rugs will take the 
place of the carpet. 

The fire-place serves a double purpose—first, as a 
means of ventilation; and, second, by keeping a 
small fire burning therein, when the weather will per- 
mit. The pieces of soft muslin or other material, which 
should always be used instead of towels or handker- 
chiefs in wiping the secretion, from the mouth or noses 
especially in diphtheria, can readily be destroyed by 
fire, and thus contagion by their means prevented. 

One or two adults should take the entire charge of 
the patient, under no circumstances coming in con- 
tact with other persons, especially children, Kissing 
and ‘taking the breath ° of persons having contagious 
dseases are especially dangerous, and should always 
be avoided. Open windows and open fire-places, 
with fire in them day and night, avoiding draughts 
and chilly air, protect the sick and those who nurse 
them. 

Nothing should be removed from the room when the 
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yatient has once entered it, until it has been thorough. 
y disinfected. 

Books, scrap-books, toys, or other playthings shoulq 
always be destroyed at the termination of the sickness 
as being undoubted carriers of contagion. Locks of 
hair and other keepsakes have also been known to 
spread contagion. 

Nurses should keep themselves and their patients as 
clean as possible, remembering that the more the ip. 
fection accumulates, the more dangerous does it be. 
come. Special care should be taken, in changing 
sheets and clothing, not to shake them or disturb 
them more than is absolutely necessary to remove 
them; as these acts disseminate the particles of skin 
which are removed with them, and which convey the 
germs of disease, they should be removed carefully and 
folded together and immediately disinfected. ; 

DISINFECTION. 

It is a popular idea that anything which destroys 
an offensive odor is a disinfectant. This is not only 
erroneous, but harmful, as reliance is thus placed on 
substances that in no wise act as destroyers of infee- 
tious material, which latter substances are the only 
true disinfectants. The methods recommended jp 
this circular are, to a considerable extent, based upon 
the results of the work of the Committee ou Disinfeet- 
ants of the American Public Health Association. 

DISINFECTANTS. 

The agents recommended herein for disinfestion 
are: 

1. Fire. 

2. Boiling water. 

3. Chloride of lime or chlorinated lime, either dry 
or in solution as standard solution No. 1. 

4. Solution of chlorinated soda, diluted as standard 
solution No. 3. 

5. Sulphur. 

6. Bichloride of mercury. 

Bichloride of mercury, or corrosive sublimate, a 
powerful disinfectant, is included in the above list for 
one purpose only ; that is, for the disinfection of privy- 
vaults which contain a large amount of material be- 
lieved to be infected. As this circular is intended for 
general distribution, the writer hesitates to recommend 
for general use an agent which may, through improper 
use, endanger life. 

Fire-—As already directed, the materials used in 
wiping away the discharges of the sick may be burned 
in the open fireplace, if such there be. In general, 
this method of disposal is to be recommended for all 
substances which have been exposed to infection, 

which eannot be treated with boiling water, and, 
could it be carried out in all cases, would make dis- 
infection a very simple matter. If it is desired to burn 
substances suspected of being infected, and there is no 
fire in the room, such substances nay be wrapped ina 
sheet soaked with standard solution No 3, hereafter 
referred to, and in this condition conveyed to the fire 
in the furnace or elsewhere. 

Boiling Water.—Experiment has demonstrated that 
boiling in water for half an hour will destroy the vital- 
ity of all known disease germs. This is therefore recom- 
mended as the best means to be employed in the disin- 
fection of all articles which can be thus treated, such 
as the body clothing of the patient, the bed-clothes, 
towels, ete. All utensils which are used in the room 
in the feeding of the patient, such as plates, tumblers, 
spoons, Knives, forks, ete., should likewise be treated 
with boiling water before being removed from the 
room. Food itself, not consumed by the patient, should 
not be used by others, as it is liable to become infected 
in the sick room. 

If, as will often be the case, there are no facilities 
for treating articles with boiling water in the sick 
room, they may with safety be removed to another 
part of the house for this treatment if they are care- 
fully enveloped in a towel or sheet, as the case may 
require, which has been thoroughly soaked with either 
standard solution No.1 or standard solution No. 3. 
Thus enveloped they should be put in the water, and 
boiled for the required time. 

Chloride of Lime.—This substance, also called Chlo- 
rinated Lime, to be effective as a disinfectant must be 
of the best quality, and in purchasing it, only that 
should be accepted which is inclosed in glass bottles, 
as, when packed in paper or wooden boxes, it is liable 
to have so deteriorated as to be worthless for disinfect- 
ing purposes. When dissolved in water, in the propor- 
tion of four ounces to the gallon, it forms the standard 
solution No. 1, recommended by the Committee on 
Disinfectants. The solution thus prepared is to be used 
in the disinfection of discharges in contagious diseases, 
especially in typhoid fever and cholera. One pint 
should be well mixed with each discharge; after ten 
minutes disinfection is completed, and the contents of 
the vessel may be then safely thrown into the privy 
vault or water closet. The expectorated matter of 
those sick with consumption should be discharged into 
a cup half filled with this solution or with standard 
solution No. 3. 

To thoroughly disinfect a privy vault containing but 
a small amount of material, standard solution No. 1 
should be used in the proportion of one gallon for each 
gallon of material in the vault. When thus disinfected, 
the contents should be removed. Subsequently, the 
material in the vault should be daily covered with the 
dry chloride of lime. It is only necessary to employ 
this large quantity in solution when there is reason to 
believe that the vault is infected, as with cholera or 
typhoid fever; when it is desired simply to deodorize 
it, a less quantity will probably accomplish the pur 
pose. The cost of the solution No. 1 isabout three cents 
a gallon. ; 

Solution of Chlorinated Soda.--To be effective, this so- 
lution must contain at least three per cent. of available 
chlorine, and in purchasing it care should be exercised 
to obtain such a quality. This is sometimes spoken of 
as Labarraque’s solution; but, as this latter substance 
is too weak to act as a disinfectant, the name is liable 
to mislead, and is therefore here not used. The stand- 
ard solution No. 3, of the committee, is made by adding 
five parts of water to one part of the solution of chlo- 
rinated soda. The cost of this solution is about tet 
cents a gallon. When thus diluted it may be used for 
all the purposes for which standard solution No. 1 
was recommended, and is of a somewhat more agree 

‘able odor, though more expensive. y 

This solution should be used to cleanse portions of 
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the body soiled with discharges of those sick with in-| Abolish the privy in the yard if there is a sewerin the|and diminish the weight of the chain on the side at 


fectious diseases, or the hands of attendants similarly 
soiled. 

Bichloride of Mercury (corrosive sublimate) is re- 
commended in this cireular to be used only in the 
disinfection of privy vaults which contain so much 
material, believed to be infected with the germs of 
typhoid fever or cholera, that the disinfection by 


chloride of lime would be impracticable. In using this | 


it should be dissolved in the proportion of one ounce 
of bichloride of mercury to one gallon of water ; this 
quantity will disinfect four gallons of infected excre- 
mental matter. 
TREATMENT OF THE BODY OF THE PATIENT AFTER 
RECOVERY OR DEATH, 

When the patient has recovered, he should be first 
sponged over with the solution of chlorinated soda, 
diluted in the proportion of one part to twenty parts 


of water; and, indeed, during the course of the ill-’ ticularly during the prevalence of cholera. 
ness occasional sponging of the body with this very | ) 


street, and substitute a well-flushed water closet; if| which it is elongated, and the contrary occurs when the 
there is no sewer, see that the vaultis water-tight, level falls in the reservoir. In this way there is ob- 
emptied frequently, and kept inoffensive and innocu-| tained an always perfectly balanced system, whatever 
ous by the abundant use of the standard solution No. | be the water's level. The wheel that supports the 
|1, previously referred to, and subsequently sprinkling | chain carries along with it, in its revolutions, a gear- 
| the dry chloride of lime freely over the surface of the | ing and an axle. Uponthis latter is monnted a glass 
| contents daily. tube that contains a certain quantity of mercury, 
Be sure that there are no leaks or defective traps or | which, by its own weight, keeps the tube always ver- 
| joints in the drain-pipes of the house, through which | tical; and the circuit opens through a combination of 
the gases from the decomposing filth contained there- | electric contacts. In turning in one direetion or other, 
in can enter to pollute the air you breathe. the tube is given a quarter revolution through a sim- 
Should there at any time be any suspicion cast upon | ple mechanical arrangement, not shown in the figure, 
the drinking water, as when citizens are away from | and, assoonas it has got slightly beyond a horizontal po- 
| home, the drinking water should be boiled; this is to) sition, the mercury flows tothe other end and makes it 
| be rigidly carried out in epidemics of typhoid fever or | quickly accomplish the rest of its half-revolution, It 
cholera. is in this second quarter-revolution that is established 
| Unripe or stale fruit and vegetables, and those of|the electric contact which sends a positive current, if 
| difficult digestion, should be avoided at all times, par- | the revolution of the wheel corresponds to a rise of the 
| water, and a negative one, if the revolution is produced 
When the children complain of sore throat, send| bya fall. At each revolution of the axle, then, two 


dilute solution, under the direction of the attending | promptly for a loge afew hours’ delay may cost | emissions of the current occur. 


physician, will be of value in preventing the escape | their _ lives. 
from the surface of the body of infectious material. | 


the disease is pronounced con-| By combining the respective diameters of the wheels, 
tagious, see that it is reported at once to the De-| we can make each current emission occur for a differ- 


When, after recovery, the body has been thus sponged, | partment of Health, and keep the other children) ence of 5, 10, 20, 50, or 100 millimeters, according to 


not omitting the head and hair, a thorough washing 
of the body with soap and warm water should follow, 
and the patient dressed in clothes which have not 
been exposed to infection. 


illness. 

Should the ease result fatally, the body should be 
throughly sponged with either standard solution 
No. | or No. 3, and then wrapped completely in a sheet | 
saturated with one of these solutions, and inclosed in a| 
coffin, which is to be closed, and the interment must } 
take place within twenty-four hours, and be strictly | 
private. If the interment is to take place at a distance | 
requiring transportation by any other means than a| 
hearse, the coffin must be of metal, or metal-lined, and | 
hermetically sealed. 


DISINFECTION OF THE CLOTHING AFTER RECOVERY 
OR DEATH. 

The clothing of the patient should be treated in| 
the manner already described as necessary during the | 
sickness. Whatever can be boiled in water should | 
be thus disinfected ; articles which cannot be boiled | 
should, if circumstances will permit, be burned; all 
other articles should be left in the room to be sub-| 
jected to the fumigation hereafter to be described, 
and until thus treated, the room and its contents | 
should be closed with lock and key, to prevent any 
one from entering. If it is desired to burn any ar-| 
ticles, and facilities for it do not exist in the house, 
the Department of Health should be notified, and 
an officer will call and remove the articles for de- 
struction. 

DISINFECTION OF ROOM AND CONTENTS. 

The room, having been vacated by the patient, | 
should first be fumigated by burning sulphur. This} 
fumigation should be done under the supervision of 
the physician or some other intelligent person. Upon 
application, it will be done by the Department of 
Health. Nothing should be removed from the rooin | 
until this is completed, unless it has been disinfected | 
in the manner already deseribed. Everything to be} 
fumigated should be so opened and exposed that the} 
sulphur fumes can come in contact with all portions | 
thereof. All cracks of doors and windows, fire places, | 
or other channels by which the gas may escape should | 
be tightly closed, using cotton wadding when ne-| 
cessary. For a room ten feet in all its dimensions 
—that is, one containing one thousand cubie feet of 
air space—two pounds of broken sulphur and one} 
pound of flowers of sulphur should be provided, and | 
an increased amount for larger rooms, in the same 
proportion. 

This quantity is important, as less will not so ef- 
ficiently accomplish the desired disinfection. The sul- 
phur should be put in an iron pot, and this placed on 
bricks in a large washtab half filled with water, or in a 
large coal-seuttle containing wet ashes. This pre- 
saution is necessary to prevent setting fire to the floor, 
which would oceur if the pot were placed directly on 
the floor or carpet. The vessel containing the sulphur 
should not be one with soldered joints, as the intense 
heat would melt the solder. A pot capable of holding 
one gallon is about the right capacity for three pounds 
of sulphur. The pot should be placed in the center of 
the room: if the room is a large one, containing several 
thousand cubie feet of air space, several pots should be 
provided, distributed at different points. Everything 
being in readiness, sufficient aleohol to moisten the 
sulphur should be poured on it, a lighted match 
applied, and when itis seen that the sulphur is well 
ignited, the room should be left and the door shut, and 
all cracks outside, including the key-hole, closed by 
paper, cotton, or other material. At the end of ten| 
hours the fumigation is completed. Great care should | 
be exercised in emptying the room of the sulphur fumes, 
a8 these cannot be safely breathed, and are excessively 
Irritating to the eyesand throat. If possible, a window | 
should be opened from the outside, and through this | 
the fumes permitted to escape; if this is impracticable, 
all the windows and doors of adjoining rooms 
should be opened, and then the door of the fumigated 
room, and through these outlets the fumes allowed to 
find an exit. Thorough airing will remove the slight 
odor which remains. 

The fumigation being completed, all woodwork, as 
of floors, windows, and door, and the walls and other 
surfaces should be washed over with standard solution 
‘o. 3; particular attention being paid to cracks, 
crevices, and out of the way places, in which dirt ordin- 
arily finds a lodgment and from which it is with diffi- 
culty removed. A subsequent washing with hot water 
and soap will complete the cleansing proces, and the 
room may be considered again habitable. 





ADDITIONAL PREVENTIVE MEASURES TO BE EMPLOYED 
IN THE ABSENCE, AS WELL AS IN THE PRESENCE, OF | 
CONTAGION. | 
_See the whole house, from cellar to attic, is clean. 
€ep the cellar dry, well ventilated, and well white- 

Washed, and never allow, even for a day, garbage or 

other tilth to be kept in it. 

looper the windows of sleeping rooms every day for as 
ng a time as possible,and in every way obtain as 

Much fresh air as possible, 





| 





This should take place | tinues. 
in another room than the one occupied during the} 


from schools of all kinds until a permit is procured for; need. The arrangement adopted by Mr. Parenthou 
their return. Members of the family should not attend | secures one contact, and one only, for each variation 
social or other gatherings so long as the disease con-!| of level unit for which the apparatus has been estab- 
Keep the patient and the attendants quaran-/|lished. The transmitter, then, finally translates the 
tined from other members of the family and house. | variations of level by positive or negative current emis- 

School permits will be given, on application, by the | sions according as the level rises or falls. 
inspector, as soon as the patient has fully recovered These currents are sent into a polarized relay, whose 
and the sick-room has been disinfected; in cases of| armature is attracted to the right when the relay is 
scarlatina and measles, this will not be until desquama-| traversed by a positive current, and to the left when 
tion—or peeling off of the skin—is completed. the current is negative. These motions of the arma- 
The measures here recommended are to be used in all! ture are utilized for sending currents into the electro 
contagious diseases, whether diphtheria, scarlet fever, to the right or left of the receiver (shown in Fig. 2), by 
measles, small-pox, or others. closing the circuit of a local pile. The action of one of 
- these electros causes the needle to move in one diree- 


ELECTRIC Ww ATER-LEVEL INDICATOR tion, and that of the other makes it move in the op 


posite direction. 
AMONG the most curious apparatus of the Exhibition | Mr. Parenthou has devised a very ingenious arrange- 


| of Electricity at the Paris Observatory last April, ment for making the mechanical action that moves the 


ast, wiangiieaigsit _ needle independent of the intensity of the current fur- 


wn / | 








nished by the local pile. ‘To this effect, the axis of the 
needles carries two wheels toothed in opposite direc- 
tions, upon each of which acts a click that corresponds 
to each of the electros. This click is fixed upon a 
horizontal lever, which is lifted by an iron cylinder that 
rests upon one of its extremities, and moves freely in 
the bobbin of the electro, which acts here as a solenoid. 
When a current is passing, the iron core is moved, and 
the lever, which is no longer held by the weight of the 
iron cylinder, falls back with a constant force, and 
causes the wheel to move forward one tooth. 

When the current ceases to pass, the cylinder falls 
back, and replaces the click and lever in a position to 
await another emission of the current. The idea is 
excellent, and the application of it is recommended ina 
goodly number of cases where it is necessary to obtain 
a constant mechanical effect with a variable force. The 
revolution of the needle’s axis in one direction or the 

| other carries along a horizontal rack, at whose extrem- 
ity there is a style that moves in front of a horizontal 
cylinder covered with paper and driven by clockwork. 
In this way one obtains at a glance a representation of 
the state of the level in the reservoir at any moment.— 
La Nature. 


QUIESCENT MERCURY FOR AMALGAMATION. 


A NEw idea in amalgamation is that of overcoming 
| the disturbing effects of a current caused by the rising 
|of ore through mercury by allowing the mereury to 
|remain for a sufficient time in a state of quiescence for 

complete amalgamation to take place, or for the opera- 
tion of gravity, while at the same time a continuous 
operation is carried on. In most cases where a mass of 
mereury is used, the amalgam, or amalgamated parti- 
cles of the triturated ore, are, toa greater or less extent, 
there figured an electric apparatus for indicating and | carried upward by the currents, together with the 








Fie. 2.—TRANSMITTER 


| registering the level of water toa distance. This ap- lighter particles. Abel H. Bliss, of Chicago, has pro- 


paratus, which was invented by Mr. Parenthou, isnow duced an appliance founded upon the hypothesis that 
in service at the reservoirs of the city of Paris. separation can be most effectually attained by coim- 
The system is so established as to employ but a sin- bined action of amalgamation and gravity, the latter 
gle line wire, the earth serving asareturn one. The being assisted by a downward current in the mercury 
indications are given both upon a dial and an ordinary | while the ore is passing upward, 
registering cylinder driven by clockwork through the These actions are still further assisted by the reten- 
transmission of the positive and negative currents, ac- tion of the ore beneath a body of mercury by stopping 
cording as the level of the water in the reservoir rises its upward passage for a brief time, giving the particles 
or falls. of a superior specific gravity time to descend, and giv- 
The transmitter (Fig. 2) consists of a float (not shown | ing amalgamation time to act. That is tosay, accord- 
in the figure) suspended from a chain formed of a ing to the argument of the inventor, if a body of ore 
series of small cylinders. Thischain passes over a pul- reduced to a finely divided state is allowed to pass into 
ley, whose channel has an appropriate’ form, and its a chamber containing mercury ina state of quiescence, 
other extremity descends tothe bottom of the reservoir. and is caused to remain there for a brief period and 
According as the level rises or falls, the float carries; then is allowed to pass into a tray of mercury or an- 
along the chain, and the latter revolves the pulley in| other chamber above the first, a portion of mercury in 
one direction or the other. When, for example, the the upper chamber simply changes place with the ore 
float rises, the little cylinders become superposed | rising from the lower chamber, producing a downward 























Fie. 1.—ELECTRIC WATER LEVEL INDICATOR.—RECEIVER. 
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current of the mereury, whereby the free metal and 
amalgam are carried downward, and ultimately settle 
upon the bottom. If the operation is permitted to 
take place through a series of vertical chambers open- 
ing and closing alternately, and if mereury is caused to 
flow in acireuit through these, proportioned in its speed 
to the quantity of the rising ore, whereby they are con- 
stantly kept filled, it is obvious that the operation will 
be rendered continuous, 

In this way ample opportunity is given for the amal- 
amation to take place, while the downward current of 


or’ 

x 

the mercury aids the descent of the amalgam, and of 
that which does not amalgamate, but which has a 


specific gravity superior to that of mereury, and carries 

it to the bottom. In addition, the pulp passing to 

the top of a chamber, and then receiving the pressure 

of the mereury from below, inereases the tendency of 

all the heavier particles of the ore to descend into the 

mereury and accelerate the amalgamation 

Mr. Bliss has invented an apparatus to earry this 
process into effeet, which consists of a combination of | 





the following elements a vessel for containing mer 
eury, a rotary stand-pipe supported within the vessel, 
and having one or more discharge openings near its 
lower end, and a hopper at its top; means for permit 

ting the stand-pipe to be revolved ; a hollow body of 
smaller diameter than the mercury vessel, and stand- 
ing around the stand-pipe within the vessel, and open 

ing at or near its base into the space surrounding it, 
said body being formed in sections superposed one 
upon another, and divided by partitions into compart- 
ments having openings in their top ; sliding plates in 
eontact with the top of the compartments and provid- 
ed with openings to register with those in the said tops, 
and mechanism for sliding the said plates back and 
forth through the revolutions of the stand-pipe, com- 
prising cams upon the stand-pipe and spring mechan- 
isin Operating in Opposition to the cams. 

From the foregoing description it is seen that the 
process consists first in introducing the pulp beneath a 
column of mercury and alternately stopping its upward 
progress, and permitting it to continue the same, where- 
by, for one or more brief periods in its passage through 
the mercury, it is caused to come to rest within the 
mercury, in a state of quiescence ; and also in creating 
downward currents in that portion of the mereury 
through which the pulp rises in intermittent stages, 
thereby aiding the settlement of the amalgam and of 
the heavier particles. Provision can be made for 


more or less compartments or vertical series according 
as ore presents more or less difficulty in treatment. 
Thus, whereas a single stoppage and release will suf- 
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fiee for some ores, with others the best results can be 
received only by causing it to be stopped and released 
several times in the course of its upward progress,— 
Mining and Scientific Press. 


THE EXPOSITION AT ANTWERP. 


THE Exposition at Antwerp has proved a success in 
all respects. The main building is remarkably well 
arranged, and its immense size affords ample space for 
exhibits representing all branches of industry. The 
monumental portico of this building is shown in the 
accompanying cut taken from Le Monde Iilustre 

This exhibition furnishes a striking example of what 
ean be accomplished by private enterprise, for it is the 
result of the efforts of a few patriotic citizens of 


Amazon parrot (Chrysotis amazonica) and other 
species. 

Aden is an entrepot for ostrich feathers,’from 7,000 Jp. 
to 8,000 Ib. being exported annually ; half of these are 
received from Berbera. 

Mr. R. H. Elliott, in a paper read not long ago be. 
fore the East Indian Association, called attention to 
the large exports from the port of Madras, which are 
chiefly sent to Hong Kong and Singapore, and argued 
that the bright plumaged birds would soon be exter. 
minated. 

From India we receive chiefly the blue jay, jungle cocks, 
orioles, trayopans, kingfishers (Alcedo bengulensis 
and other species), peacock’s feathers, and pelican’s 
feathers. Of the last named there is a terrible slaugh- 
ter carried on during the moulting season in Cambodia, 


Antwerp, who wished to show the great progress made | They are taken in inclosures, and one to two thousand 


by their city during the last fifty years. The patron- 
age of King Leopold has, however, contributed much 
to the success of the undertaking. 

France holds the first rank in the Exposition of 











MAIN PORTICO OF THE NEW EXHIBITION PALACE, ANTWERP. 





\ntwerp. She has sent about 2 000 exhibits, and oe- 
cupies more than one-fifth of the Industry and Machin- 
ery Halls. She has received numerous rewards, 


THE TRADE IN FEATHERS. 


Mr. P. L. SIMMONDs, gives in the Journal of the So- 
ciety of Arts an article on the above subject, from 
which we take the following: 

The fashion for wearing feathers has had a much 
longer reign than most other fashions with ladies, and 
hence the trade in feathers and birds’ skins has now 
attained enormous proportions. When we find the 
annual value of the imports into this country alone of 
feathers exceeding two million sterling, the applica- 
tion, preparation, and subsequent retail sales must ne- 
cessarily be very profitable to those concerned. 
largest quantities come to England from India, Asia, 
and Africa, but subsidiary supplies also reach us from 
America. In the present remarks I shall confine my- 


| 


for a future notice. 


less than a million and a half. They come mainly to 


of a million humming birds yearly. 
the autumn of last year, besides 


At a publie sale in 
the loose feathers, 








The | 


self to the land birds, leaving the aquatic ones possibly | 


The average annual importation into this country and | 
France of small foreign birds of bright plumage is no | 


147,386 bird skins were disposed of during the,two days’ | of the female. 
sale, among which were no less than 44,381 green or 


killed nightly for about a week. The grayish 
feathers from each wing and the black feathers at the 
extremities are plucked and tied up in bundles, and 
they are in the East chiefly made into fans. These 
feathers are in request in Europe, as they take dyes 
readily. 

The feathers of the little egret heron, and of the 
Ardea alba, are much esteemed for ornament. To show 
the large employment of these feathers, | may state 
| that at a feather sale in January, 1876, the feathers 
| sold, on a moderate calculation of twenty to each bird, 
| involved the slaughter of 9,700 herons, all from India, 
| Then we have the feathers of the marabou and adju- 
tant storks from India. The former has a long range 
of latitude in Western Africa, extending from Senegal 
to Angola. The feathers of the greater and lesser ad- 
jutant are scarcely equal to those of the marabou. The 
gigantic stork or adjutant is extremely common in 
northern India, more especially in Bengal, being well 
known in the larger towns as an efficient scavenger 
bird. 

Peacock feathers, both from the body and the tail, 
seem in great request for feather trimmings. At a 
public sale in August, no less than seventy-five cases 
were sold, containing not only complete skins of the 
bird, but brilliant blue neek skins, wings, and body 
feathers, tail feathers, classified into eyes, swords, 
which are the brilliant metallic green feathers which 
border the tail at each side, and fish tails, the ordinary 
feather with the eye cut out. Peacock feathers are 
much employed in India as fans, brooms, picture clean- 
ers, ete., which sell locally at 6d. to 1s. each. 

Of the eighteen species of birds of paradise known, 
fourteen inhabit New Guinea and the adjacent islands, 
three Australia, and one only the Moiuceas. The four 
birds of paradise, which form a _ well characterized 
| group, belong solely to New Guinea and the adjacent 
islands. The other species are morerare. The best 
known are the great bird (Paradisea apoda, Linn.), 
known since the middle of the sixteenth century, found 
in the Aru islands, and the small emerald (P. papuana, 
Bechst), the plumage of the latter being used to deco 
rate alike the headgear of eastern rajahs and western 
dames of fashion. The redbird has flowing side plumes 
of rich crimson instead of yellow. The kingbird is a 
little gem of exquisite plumage, having two slender 
| wire-like shafts, nearly six inches long, protruding 
| from the tail, each terminating in a broad emerald 
green spiral fish. 

Birds of paradise must have beenfound by the Por- 
tuguese on their conquest of Malacea in 1511, brought to 
that emporium by the Malay and Javanese merchants 
| for the markets of China. At all events, they must 
| have seen them on their arrival in the Moluceas in the 
same year or the beginning of the following. But the 
earliest account we have of them is that given by Piga- 
fetta, who was atthe Moluccas ten years after the Por 
tuguese had reached them. His description, taken 
from the original manuscript published in 1800, is as 
follows : 

‘*They gave us also for the King of Spain two most 
beautiful dead birds. These birds are about the size 
of thrushes. They have a small head and a long bill: 
legs fine as a writing quill, a palm long. They have no 
Wings, but in their stead long feathers of various colors 
like great plumes. The tail resembles that of the thrush. 
All the feathers except those of the wings are of a dark 
color. They never fly except when the wind blows. 
They told us that these birds came from the terrestrial 
paradise, and they called them burungy diwata, that is, 
* bird of God.’” 

It is probable from this account that the birds of 
paradise sent by the King of Tidor, one of the five 
Moluceas, to Charles V. was not the great emerald 
bird with which we are most familiar, but one of those 
which are natives of the Moluccas. At present the 
principal emporium for these birds in the East is the 
Aru islands, and to the west, Batavia and Singapore: 
they are brought to the two last ports by the prahus of 
|of the Bugis of Celebes. We obtain our supply by way 
of Holland, and they cost from 20s. to 25s. each at first 
| hand, according to quality. In 1872, 3,000 of these 
bird skins were shipped from the port of Dobbo in the 
Aru islands. 

The delicate feather sprays of the osprey or fish hawk 
(Pandion halivetus), of alight yellowish-brown or 
snowy white, are largely used in making aigrettes. 

Prodigious quantities of the feathers of the lmpeyan, 
argus, and other Indian pheasants are also received. 
Even in Leadenhall market the plumassier will purchase 
the freshest conmmon pheasants for their plumage; they 
are skinned and dressed for ladies’ hats, and the car- 
casses of the birds sold cheap. : 

If we turn to South America, we find that there Is 
a demand for the feathers of the American ostrich, 
as it is called, the Rhea americana, which are 
known in commerce as “ vulture feathers.” In_ 1869, 
there was shipped from Buenos Ayres 153,330 |b. of 
these feathers, valued at £38,498. The quantity shipped 
later from Buenos Ayres was in: 











Kilos of 24% !. 


| 

| ~ e Bohs a ee . 81,177 

| ~ "RRS ERR e Kees a a ae Se ie 73.132 
a cMALP TEETER AME Se 69,202 
Rete openare 59.454 


| Most of these go to France, but our imports were 
ithe value of £8,422 in 1875, £10,735 in 1876, £4,520 10 


England for distribution. We import about a quarter | 1877, and the imports have now dropped to about half 


| this quantity. ; 
| The feathers of the male bird realize more than those 
(Aquila 


The tail feathers of the golden eagle 
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canadensis) are used by the North American Indians} Dr. M. C. Cooke, in his most recent work on Agarics, | eucumber till wanted. : 
flicker (Colaptes| **esculent.” Many other commendations from eminent | put just sufficient water to cover them, a little butter 


for heal ornaments. The yellow 
quratus) and other gaudily arrayed summer birds | 
yield their plumage for ornamenting dresses. The 
ieathers of the Australian emeu are of a brown color, 
fine but brittle. The plumage near the tail, however, | 
iglong and graceful. The feathers are dyed almost | 
avery shade, and are now much used for trimming and 
ynament. From Vietoria these feathers to the value | 

{£3,187 were shipped in 1833, chiefly to the United | 
Kingdom. | 

The quantity of these feathers obtained in Uruguay, 

n 1875, was 92,400 Ib. ; but this fell, in 1877, to 44,000 Ib., 
valued at £20,000. This decrease arose from several 
causes. First, the indiscriminate slaughter by the 
hunters, not only of the birds, but of their eggs and 
young; second, the extension of the cattle ; and lastly, 
agovernment decree, in 1877, forbidding the chase of 
the bird under heavy penalties, and encouraging pro- 
duction by offering a premium to the first person who 
should produce a certain number of birds ina domesti- 
eated state. This decree had the effect of reducing 
the total production of the feathers from the chase by 
two-thirds. 

A great many farmers have now seriously undertaken 
the work of domesticating and raisingthe birds, so as 
to obtain the feathers at certain times. It is thought 
that, in a few years, this will lead to increased quan- 
tity and improved quality, the feathers plucked by the 
hand being said to be finer and more downy. Fine 
feathers, in packets, fitted for the European market, 
are valued at about 12s. per pound; and they fetch, in 
France, 16s. to 18s. a pound. They are nearly all sent 
to Havre; a few stray cases may occasionally be shipped 
to New York. 

About £500 worth of feathers and bird skins are an- 
nually brought to Cayenne, including tufts of the 
heron, skins of the rapapa, the turkey sultan, and va- 
rieties of the humming birds. From South America 
also came the red cardinals, the blue crupus, and many 
other birds of lustrous plumage. 

From the feathers of 7. resplendens and other tro- 





gons, the mosaic pictures of the Mexicans were made. 
One of these, most delicately and beautifully executed, 
containing many figures, is now in the Ashmolean 
Museum, at Oxford, and is there said to be made of 
humming birds’ feathers. The subject is ‘* Christ faint- 
ing under the Cross.” The whole picture is about the | 
size of the palm of the hand, and the figures are barely | 
half an inch in height. | 
The above cited facts and figures will convey some 
idea of the importance of the commerce in feathers and 
bird skins, chiefly for personal adornment. 





| 
A COMMON EDIBLE MUSHROOM—AGARICUS | 
RUBESCENS, P. 

At the present time our pastures, grassy roadsides, 
and woodlands are every where ornamented with fungi. 
Some of these plants are no doubt poisonous, some are 
worthless or non-edible, while a large number are not 
only edible but delicious adjuncts for any table. It is 
not so difficult as many persons imagine to distinguish 
the edible from the non-edible species. A fungus eater 
must, however, have a correct knowledge of the 
characters of the fungi he eats, and possess the capabili- 
ty of properly understanding the meaning of descriptive 
words. As fungi themselves are now easily procurable 
ithas been suggested that four or five of the most 
typical and most common species should be illustrated | 
and deseribed in this paper. The illustrations, en- | 
graved by the writer from nature, are meant to assist | 
readers of the Gardeners’ Chronicle im clearly realizing 
the descriptions. The essential points necessary to be 
correctly observed are printed in italics. 

Agaricus rubeseens, P. (see figures) grows in woods in 

the late summer and autumn; it does not, as a rule, grow 
in fields or open places. ,The top is foawy or rusty-brown, 
and covered with warts; the stein is brownish-buff, the 
gills are white, changing to pale buff when bruised; vhe 
stem has a ring or collar round its middle or near the 
top, the base of stem is bulbous, and warm brown in 
color. The fungus is scentless, or nearly so, and almost 
tasteless, or slightly unpleasant when raw. On cut- 
ting or breaking a specimen the flesh changes to a pale 
red-buff or burnt sienna, or foxy color, in patches. The 
plant is commonly much eaten by larve. The shaded 
group shows five individuals in various stages of growth 
from the ‘** button” to the fully expanded condition. 
The average size of a full grown specimen is about 4 or 
)inches across the top. 
_To persons who have not had a large experience with 
fungi it is always necessary to make a section from top 
to bottom of any unfamiliar example. Sections of 
Agaricus rubescens thus made are shown in the figure. 
The warty top is shown at A A, the bulbous stem (not 
hollow), slightly attenuated upward, is seen at B B, 
the collar round the stem at C C, and the mode of at- 
tachment of the gills to the stem at DD. In infancy 
the edge of the cap touches the rim of the bulb, as illus- 
trated (just breaking away) at E. A section through 
avery young example is shown at F, and through a 
half-grown specimen at G. The way in which the edge 
of bulb, the collar, and the warts are all conjoined in 
infancy is shown at point H, where these different 
parts are shown just separating. At J the collar is 
still adherent to the cap, and forms a covering over the 
gills. The dotted line at K shows the position of the 
collar, a short time before the drawing was made. At 
L the shite ovoid spores or seeds are shown enlarged, 
00 diameters 

Agaricus rubescens is an easily recognized, noble, and 
beautiful species. It is the golmelle of the French, 
and las been termed in this country (in reference to 
the change of color to burnt sienna) the red-fleshed 
tushroom—rubescens means becoming red. In refer- 
ring to this species in 1860, Mr. Berkeley wrote ‘* qua- 
lity doubtful,” but we believe there is no doubt what- 
‘ver at the present time that Agaricus rubescens is 
really a perfectly safe, delicious, and very abundant} 
“uushroom. The following opinions have been express- | 
‘d by various botanists. Vittadini writes: ‘“‘ Non al- 
'rimento del Cesareo delicato e sano.” The illustrious | 

nes has written: ‘‘ Fungis suspectis vulgo adscriptus, 
*sculentus a Vittadini.” Dr. Badham, ‘A very delicate 
fungus.” Mr. Frederick Currey, a former secretary 
_ Vice-president of the Linnean Society, “I can 

Such for its being not only wholesome, but, as Dr. 
Sadhain says, ‘a very delicate fungus.’” Corda writes: 

One of the most delicate mushrooms of the Lorraine.” 








botanists and fungus eaters might be given. | 
The plant has been suspected on account of one or | 
two dangerous species which are somewhat closely al- | 
lied. The case of Agaricus rubescens is comparable | 
with the potato and the tomato; the two latter plants | 
have dangerous allies in the Solanum family. Just as| 
the tomato and potato are exceptions to a kind of | 
rough rule, so Agaricus rubescens is one of the excep- | 
tional plants of the subgenus (Amanita) to which it be- 
longs 
In preparing fungi for the table, it is necessary to re- | 
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Fie. 1.—AGARICUS RUBESCENS. 


member that the examples should be fresh, clean, and 
undiseased, for afungus of an ‘‘ uncertain age ” is quite 
as likely to disagree with the consumer as is a stale 
mackerel, a mouldy jelly, or a diseased grouse. It is| 
very necessary to observe this point, for fungi are often 
exposed for sale in the market in a stale and semi-| 
putrid state. 

In cooking Agaricus rubescens, remove the warty 
skin, place in water for ten minutes, drain, and fry 
with butter and rump steak. It may be toasted or 
stewed. Agaricus rubescens when treated with salt 
produces an excellent and delicate ketchup. Agaricus 
rubesecens is essentially a delicate flavored fungus; it 
does not possess the very rich taste of the meadow 
mushroom ; it is in a high degree the kind of mush- 
room to receive a flavor from some other and stronger 
tasting object with which it may be cooked, as steak, 
ete. It takes a flavor in the same way as does a cream 
or jelly. 

A correspondent, Mr. J. A. Farrand, publishes the 
following account of Agaricus rubescens in the Hud- 
dersfield Examiner for May 2, 1885: ‘*1 have had this 
several times during the season. It is a splendid eater, | 
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Fie. 2.—AGARICUS RUBESCENS. 


and perfectly safe. Rich beefy gravy and kidney-like 
flesh; moreover, it is one of those mushrooms of which 
you can enjoy a whole mouthful without eating a whole 
specimen. It is good stewed in the oven, fried on the 
fire, or boiled in a saucepan, though I usually prefer 
| any fungus I eat to be cooked in the oven. I recommend 
| that they be first washed under the tap, and the seales 
| (warts) removed with asoft brush, which is all the cleans- 
|ing they require. If they are not going to be eaten at 
once, they should be placed in a dish and salted like a 





When about to cook them, I 


or dripping—butter is preferable—and quite optional, 
one or two cloves, but avoid overseasoning them; they 
are quite good enough by themselves; also do not put 
too much grease of any kind in; melted grease is very 
indigestible, and a man with a weak stomach might 
eat a dish of fungi for the first time perhaps in his 
life which was too buttery, and if indigestion ensued, 
might unjustly condemn the mushroom. Three-quar- 
ters of an hour covered with a plate in the oven is quite 


| sufficient for Agaricus rubescens.” 


Personally I do not consider that Agaricus rubescens 
belongs to the first class of edible fungi; it is, however, 
in my opinion, a very good, safe, and delicate Agaric. 
A taste can easily be “acquired” for it. When com- 
pared with the pasture mushroom, it is like a sole to a 
turbot, or hock to sherry. The ketchup belongs to the 
first class. 

Several British species allied to Agaricus rubescens 
are edible and good, as Agaricus strobiliformis, Fr., a 
much paler Agaric than A. rubescens, eight or nine 
inches across the top, with large polygonai persistent 
warts; the warts are shaped like the scales of a fir cone, 
hence the name strobiliformis. It is a rare plant, and 
grows on the borders of woods. Fries says, in refer- 
ence to it, ‘‘ Odore et sapore gratus deliciosus.” Ihave 
eaten this fungus, and agree with’ Fries’ estimate. 

Another ally is Agaricus vaginatus, Fr. This plant 
grows in woods, the stem is naked, it has no collar, and 
the base of the stem is furnished with a somewhat 
large sheath wrapper or volva. 

Four edible allies are commonly sold in the markets 
of Southern Europe, viz., Agaricnscesarens, Seop., 
and A. coecola, Seop., A. ovoides, Bull, and A. leioce- 
phalus, Fr. Fries writes of the first ‘‘ sapidissimus ;” 
of the second, * deliciosus ;” of the third, ‘* eseulentus ;” 
of the fourth, ‘* suaveolens deliciosus.” 

Agaricus cesareus, Scopoli, or Cwsar’s Agaric, was so 
named on the supposition that it was the ‘* Boletus ” 
used by Agrippina for poisoning Claudius, The fungus 
is recognized as an Amanita (subgenus to which all the 
fungi mentioned in these notes belong) by the deserip 
tion of Pliny, who accurately describes all the parts of 
the fungus, even to the volva entirely wrapping it in 
infancy. 

There are several poisonous or suspicious species 
allied to Agaricus rubescens, as A. ,virosus, Fr., and A. 
phalloides, Fr., sulphur-yellow species, which grow in 
woods and have an offensive odor. A. vernus, Bull, 
white in color, grows in woods, and hasalso an offensive 
odor. A. muscarius, L., grows in woods, especially of 
beech and fir. It has a vermilion or scarlet top, and is 
poisonous. A hommopathie preparation of the last 
fungus is sold as a cure for corns. 

The qualities of some allies are unknown—they have 
not yet been tested. One species, A. pantherinus, 
DC., spotted like a panther, is sometimes mistaken 
for A. rubescens, P., but the brown color of A. panthe- 
rinus approaches black, while that of A. rubescens isa 
rusty, foxy red. There is no change of color in the 
flesh to sienna red in A. pantherinus, I have seen in- 
termediate forms between the two species. I take them 
to be hybrids; at any rate, the characters are all inter- 
mediate.— W. G@. Smith, in The Gardeners’ Chronicle. 








THE VALUE AND PLANT FOOD IN SUNDRY 
CROPS. 


WE have considered it of interest to compare the 
feeding values of various crops and their exhausting 
effects upon the soil. 

The most important cereal grown in the United 
States is corn, the area devoted to it having increased 
over three per cent. in 1883. The average crop for the 
entire country was 22°7 bushels (618 kgs.), and the sell- 
ing price per acre $9.63. The plant food taken up by 
the 22°7 bushels per acre is shown in the annexed table. 
If the corn had been fed to cattle, its value, from a feed- 
ing standpoint, would be $14.40. 

On the other hand, if we admit that the cornstalks 
are also fed to cattle, and their yield to the acre taken 
as 4,400 pounds (2,000 kgs.), their feeding value would 
be $17.60, representing a theoretical total of $32.00. 
The plant food assimilated by cornstalks is also shown 
in the table. The consideration of oats is interesting 
in the comparison; the season of 1883 being more favor- 
ble to that cereal than wheat, the crop was very large, 
and the average yield twenty-eight bushels (382 kgs.) to 
the acre. The selling value of oats was $9.27, and the 
plant food it absorbs is shown in thetable. The feed- 
ing value of the oats being $8.56, if we admit a yield of 
4,400 pounds (2,000 kgs.) straw to the acre, taking up 
the plant food shown in table, makes the rather high 
feeding value of $18.40, or a total of $32.00 per acre. 


PLANT FOOD ABSORBED BY VARIOUS CROPS. 














Salts, ete., and Acids.| Corn. | Oats. | Hay. | Beets. Pq on. 

| Kgs. Kgs. Kgs. Kgs. Kgs. Lb. 
Nitrogen........ 19°6 | 76 | 30°0 | 24°0;) 9-6) 8-0 
POCOAOR, 20000000 1°9 | 1°6 | 25-0 | 60°0 | 32°0 | 19-4 
Se 0°12 | O'4 1°2 | 12°0 10, 46 
Magnesia.... ...| 1°1 0:72 | 9°0| 10°5 | 5°0| 3°6 
Lime. ....-. ...| 0°18 | 3°23 25°0 75. 10°0 7°32 
Phosphoric acid.| 3°3 0-4 6°2) 16°5 7°6 3°6 
Sulphurie acid..| 0°06 | 0°16 | 2-1) 60) 50) 30 
Silicie acid..... | 0-2 4°9 2-0 4°5 35°88 | 42°4 
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[The above table has been calculated by us from the best European 
data—which basis will, in the future, yield more uniformity in results 
than has thus far appeared.—Eb. | 


The increase in area of hay in 1883 was over three 
million acres, and the product the largest ever reported; 
the average crop for the United States was 1°32 tons 
(1,300 kgs.), valued at $10.80. 

The plant food absorbed by hay is also shown in the 
table, and its feeding value is $20.86. If we admit an 
average of fifteen tons beets per acre, worth #4 per 
ton, the value of the crop would be $60. 

These roots will absorb from the soil large quantities 
of plant food—as is also shown; and their theoretical 
feeding value is $63. If they be used for sugar manu- 
facture, there could be obtained by improved processes 
1,500 pounds sugar at five cents per pound, or $75. If 
we admit that there then remains twelve tons beet- 
pulp, worth a dollar a ton, the total receipts from an 





8246 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 516. 


NoveMBER 21, 1886, 





— 





ee 


acre of beets would be $87. In all cases it is supposed tory. It was this cupola that I went out to see at the | the Bourse, and, after a while, set up as a protector of 


that leaves and tops of roots are left on the soil where 
they were grown 

If we compare the plant food absorbed by the various 
crops under consideration, the beet will be found to take 
the most. Attention should, however, be called to the 
very important faet that, in all well organized beet- 
sugar factories. these mineral salts are add returned to 
the soil, either in the fertilizer made up of the refuse 
from bone filters, defecating tanks, ete., or in the 
excreta of animals fed on the refuse beet-pulp. On the 
other hand, there are very few cases where the farmer 
consumes his entire crop of corn and stalks, oats and 
straw, or hay. The cereals are usually sent elsewhere, 
but the stalks, and possibly the straw, remain, and are 
fed to live stock or thrown in the barn yarn, ete., an 
become an excellent fertilizer, returning nearly all the 
potassa to the soil; but the cereal shipped takes with it 
the essence of the soil. 

From the above facts, we conclude 
and the manufacture of beets into sugar is twice 
profitable as growing corn, oats, and hay, because re 
storing fertility to the soil more perfectly than is done 
on any American farm say 1,000 acres, cultivated 


that beet raising 


ais 


of 


under the ordinary system.—Sugar Beet. 


THE NEW OBSERVATORY DOME AT NICE.* 


THE observatory cupola, or movable dome, which 
has just been completed in some big shops out at La- 
vallois Perrier, is said to be the largest work of the kind 
ever constructed. This 1 was told a fortnight ago, and 
yesterday I wentout to Lavalleis suburb of Paris, 
just beyond the-walls—to see it for myself. 1 do not 
know that this is the biggest movable cupola ever built, 
but it certainly isenormous. The history of its con 
struction is interesting 

Four years ago, the Minister of Public Works organ- 
ized a competition for the construction of a new cupola 
for the Paris observatory. The one which now crowns 
the astronomical tower of that institution was con 
structed according to a design prepared by the famous 
astronomer Arago, but it is not large enough to contain 
the enormous telescopes which are at the disposal of 
astronomers to-day. Nor can it be maneuvered as 
easily or as rapidly as desirable. Naturally, the 
problem to be solved in the construction of an ob- 
servatory cupola is not only to make it large enough 
to contain the various instruments used in studying 
the heavens, but also so that astronomers can follow 
the movements of stars, some of which arise on one 
horizon in the evening toset at the opposite side the 
next morning Telescopes are pointed at stars through 
a slit which extends from the top to the bottom of one 
side of the cupola; and as the cupola is so arranged 
that it can be turned on its axis, it is possible to direct 
telescopes to any desired quarter of the heavens. The 
Arago cupola at the Paris observatory is thirty-nine 
and one-half feet in diameter, and rests on iron wheels 
or rollers. One evening at the Paris observatory I 
noticed that it took eight men to manage the ropes and 
windlass by which it was turned, and it gave them all 
they could do to get it to make one complete revolu- 
tion in forty-five minutes. When the great comet paid 
us a visit three years ago, | was one of a party who 
were invited to the observatory to take a look at it 
through a big teleseope; and, on that oeeasion, L noticed 
that the eight men had been superseded by a small 
gas-engine, with which it was possible to get the cupola 
around in ten minutes; but even this is not as quick as 
the astronomers would like, and a gas-machine not 
only takes up a great deal of room, but its motion is 
apt to jar delicately adjusted instruments in the tower. 

For the new cupola of this old observatory, seven 
plans were sent in to compete for the prize offered by 
the Minister. Six were nothing more than modifications 
of the Arago cupola, but the seventh was founded on 
an entirely new principle. Its architect is M. Eiffel, a 
mechanical engineer, the saute who projected an iron 
tower nine hundred and eighty-five feet high, which, if 
constructed, will be one of the features of the Univer- 
sal Exposition to be held here in commemoration of 
the Centennial of the Revolution of 1789. His project 
for the observatory cupola is founded on the Archi- 
medean principle that a body loses in water a portion 
of its weight equivalent to that of the water which it 
displaces. ~<-- that a cupola weighed one 
hundred tons, M. Eiffel proposes to support it by means 
of floaters on the surface of a ring-shaped tank large 
enough to contain four hundred and fifty thousand 
gallons of water; the floater thus forms a circular boat, 
so to speak, without prow, keel, or stern, and, in order 
to make it turn on its axis, it would only be necessary 
to provide sufficient power to overcome the very trifling 
resistance presented by the water. This project was 
so new, so bold, and so simple, that it frightened a 
majority of the experts to whom the Minister had re- 
ferred the awarding of the prize, four out of the seven 
members of the jury voting against it. They reported 
that the reasons which impelled them to do this were 
that they saw no way to prevent the rusting of the 
tank and floater; that, even if it were possible to con- 
struct such a cupola, it would be impossible when once 
built to take it down for repairs, and that such a large 
floating mass would never be able to resist the force of 
the winds to which it would be exposed. The other 
three experts reported favorably on Eiffel’s project, 
and one other, Admiral Monchez, superintendent of the 
Paris observatory, was so favorably impressed with it 
that he succeeded in getting the Minister to adopt it 
as the one for the new cupola—a decision, by the way, 
which did not do the inventor much good, for, though 
it was made four years ago, the lack of appropriation 
has prevented it from being carried into effect. 

Another member of the jury who was also satisfied 
that Ejiffel’s project was an entirely feasible one was 
M. Charles Garnier, the architect who built the Grand 
Opera House in this city, and it so happened that he 
was then preparing plans for the erecting of an obser- 
vatory of which a wealthy Jew by the name of Bi 
schoffsheim had made a present to the town of Nice. 
M. Bischoffsheim had told Garnier that he wanted to 
build an observatory which would be bigger and bet 
ter arranged than any existing institution of the sort; 
and when the architect told him about the Eiffel cupola, 
the rich banker authorized the construction of one 
upon that principle for the towerof the Nice observa- 
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*Henry Haynie in Boston Herald. In Sci. Amer. SurpLement, No. 
409, Dee, 27, 1884, may be seen a fine engraving of thie new observatory. 


workshops, where it has been put together and is now 
undergoing severe tests. It is an iron affair through- 
out. The cupola floats,as I have already said, in a 
tank filled with water. This round tank has two walls; 


from the inner to the outer ring or wall isa distance of | 


three feet ten inches (one and one-fifth meters), and the 
depth between them is one and one-half meters—that 
is to say, a little more than five feet. The diameter or 
distance across the inside of the tank is seventy-three 
feet (twenty-two and four-tenths meters), The cupola 
cover which is to inclose the telescope and other as 
tronomical apparatus has a diameter at the base of a 
trifle more than seventy-three feet, and its highest 
point is seventy-six and one-half feet. Its base rests 
on what is called a floater; this is also of iron, and is of 
very nearly the same dimensions as the ring-shaped 
tank. It sitsdown into the opening between the 
circular sides, than which it is twenty-five centimeters 
narrower. From this floater rise sixteen steel stanch- 
ions, bowed to form the ribs of the cupola, and divid- 
ing it into somany equal segments. On the ribs are 


laid six hundred and twenty sheets of steel; each sheet | 


one and one-half 
fastened together by fifty-five thousand rivets. 
whole floating inass weighs ninety-five tons, and it with 
the tank in which it swims is of the same size as the 
tower of the observatory building on top of which it is 
to be placed. Pure water will not be used, as in cold 
weather that would freeze too quickly, and moreover 
it would soon rust the iron; forty-one thousand five 
hundred gallons of a strong solution of chloride of 
magnesium will be used instead. This liquid will not 
freeze even when the mereuryis tifty degrees below 
zero Centigrade, a degree of cold unknown in France. 

Being one-fourth denser than pure water, there need 
not be so much of it, and it does not eat the iron. One} 
man with a single windlass can cause this floating cu- 
pola to make a complete revolution inside of four 
minutes. 

The opening through which the telescopes are to be 
pointed is closed differently from that of the Paris ob- 
servatory, where it is shut by means of trap-doors so 
heavy that it takes two mento move them. In the 
Kiffel cupola the opening is closed by two blinds, slid- 
ingon iron rails each five feet wide, thus making, when 
pushed apart, a gap of ten feet extending from top to 
bottom of one side of the dome. These sliding blinds can 
be handled by one man. The equatorial which this | 
dome is to contain is said to be the largest of its kind | 
in existence. French astronomers say so, and they 
may be speaking truthfully for all IL know. It isa 
telescope undoubtedly of great power. The object and 
the ocular glasses are eighteen meters, or precisely 
fifty-nine feet, apart; the diamever of the object glass is 
seventy-six centimeters, or twenty-nine and three- 
fourths inches. It was ground and polished by Feil of 
Paris, and the Henry Brothers are now testing it at the 
observatory. 

Next week all this ironwork will be taken down and 
shipped to Nice. Thence the several parts will be car- 
ried to the observatory and put together again. There 
at the top of Mont Gras it will tower up amid the 
solemn silence of rocks and forests, in the presence of 
two of the most sublime landscapes that nature has 
ever prepared for man’s contemplation—on the side, 
the orange groves, towns, villages, and villas encircling 
the Mediterranean, which stretches out like a vast blue 
mirror in the dazzling sunlight: on the other, the 
plains of Provence, and, in the distance, the long line 
of Alps with their snowy peaks. Under the cover of 
this cupola the astronomers of the Nice observatory 
will ccntinue their researches amid the abysses of the 
heavens, which have already been rewarded by so 
many astronomical discoveries. With the aid of the 
instruments the observatory already possesses, M. 
Perrotin, the superintendent, and his assistant astron- 
omers, M. Charloisand M. Thollen, have carefully 
studied, examined, and measured the double stars and 
planets of our solar system; and by means of an ingen- 
ious apparatus invented by M. Thollen, they have} 
penetrated the secret of the chemical constitution of | 
the sun. With theaid of this apparatus a solar spec- 
trum of forty-five feet in length can be obtained, in 
which are more than ten thousand spectral lines, most | 
of them being the same as those cast by the elements | 
that exist on this planet. By comparing these solar 
and terrestrial lines, science obtains a knowledge not 
only of the elements existing in the sun, but is led to 
make the discovery of elements the presence of which 
on our earth was not thitherto suspected. By reason 
of its exceptional location, the excellence of its instru- 
ments, and the skill of its astronomers, the Nice ob- 
servatory, although not yet fully complete and equip- 
ped, has obtained quite a reputation throughout the 
scientific world. Its formal inauguration will take place 
next Oetober, in the presence of a geodetic congress 
which will be held during that month. 

The gentleman who is responsible for this great work 
which thus crowns the Alpes-Maritimes is named 
Raphael-Louis Bischoffsheim, and he is one of the 
financial kings of the French republic. His father, 
Louis Raphael, was a Mayence Jew. Tired of living a 
poor man in his native town, he drifted off te Amster- 
dam, where others of his race had preceded him. 
Three years after his installation in that old Dutch 
town, Raphael’s wife was delivered of a son, the same | 
who to-day holds high rank as the friend of astrono- 
mers. For a while old man Bischoffsheim had a.rather 
hard time of it, but one day he thought of Constanti- | 
nople, and thither he went in seareh of fortune. Not 
long after his arrivalat the Turkish capital an idea 
struck him which turned out to be a real stroke of | 
genius. In those days, more so than now, coins of all | 
nations cireulated in Turkey, but the government 
reserved the right of fixing what moneys should be; 
legal tender in payment of taxes. One day Bischoffs- 
heim went to the Grand Vizier, and proposed that 
they should go into partnership. The Jew was to 
make a corner in the coinage of certain nations, and 
when he had got them all in his possession, the Turkish 
official was to direct that that sort of money and no 
other would be acceptable to the tax-collectors. The 
operation panned out well, and was repeated so often 
that both Jew and Mohammedan made millions out of | 
it. 
1850, Bischoffsheim transferred to Paris; here he open- | 
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art and actresses. One day he thought he would like 
a stage of his own, which he contemplated convert 

into a sort of unofficial conservatory, and so he dug a 
hole in the ground and built a theater around it whieh 
he called the Theatre de l’Athenee; on top of the 
theater he built a hotel, and thus got square for the 
loss which the one house occasioned him by charging g 
big rent for the other. This was in 1866, and, until two 
years ago, travelers who put up at the Hotel de 
Athenee ran nightly danger of being burnt alive jg 
the theater should happen to take fire. The chief of 
police finally decided that the building was unsafe 
and forbade its use as a theater any longer. The old 
man gave away a great deal of money, and was always 
in hopes that his charity would cover up the stains on 
his Turkish piasters. In this he was so successful that 
when he died the papers all spoke of him as “the 
wealthy banker and great philanthropist.” His son 
continued the banking business, but one day he got 
very badly caught in Honduras railroad bonds, and 
since then he is careful what he does ina speculative 
way, and never acts in large affairs without the advice 
anc co-operation of his father-in-law, Baron Erlanger, 
He goes in for science and politics strongly, however, 


|} and perhaps one reason why he built the observatory 


at Nice was that he knew it would get him elected to 
the Chamber as deputy for the Alpes-Maritimes. The 
observatory is entirely his own work; he has spent 
several million francs in the purchase of ground, eree- 
tion of buildings, equipping it with instruments, and 
providing an endowment for the support of the 
personnel. Such acts of public spirit are very rare in 
France, where the idea that it is possible to do any- 
thing of this sort without governmental aid and 
inanagement never seems to enter anybody’s head. 


A CATALOGUE containing brief notices of many im- 
portant scientific papers heretofore published in the 
SUPPLEMENT, may be had gratis at this office. 
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